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The men who control this machine have never “/ 


thrilled to the drop of a chequered flag or earned the f 


x,” 


applause of a crowd at an International racing 

event. But they are continuously p! : a Vital part in 
helping to win International motor race 

On this 18°5 million ft-lbs capacity Inertia Machine Brake 

Liners are subjected, in terms of kinetic energy, to stresses far 

in excess of anything they would have to endure on any race track. 

To us, research is the chief essential! of brake liner manufacture. Mintex leadership, 


in fact, is based upon our policy of solving the braking problems of the future before ihe arise. 


| See our Stand No. 63 at the 
| International Motor Show, 


When high performance counts | Earls Court. 


one MINTEX 


MINTEX BRAKE AND CLUTCH LINERS AR (ANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON YORKSHIRE 
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CARBIDE MILLING CUTTERS 


Right for pepe 
at ie / 


— all 


Inserted blades in heavy forged steel bodies. 

Readily available replacement blades at low prices, 
Guaranteed by Britain's largest producers of carbide tools. 
Screw releasing wedge clamping, simplifying blade renewal. 
Tipped with Britain’s longest lasting carbide — Wimet. 


STANDARD CUTTER LIST 
HI-TEN ror sreets 


Number Price Price p 
rices ex 

of Cutter Blades Coventry Works 
Blades Complete Each 
‘ s 4, i i 4. | 
6 ms $s @ 6 6 } 
8 25 10 0 8 6} 
10 346<«08t CD 


Standard Spindle Nose Fitting 


FERROMILL jow-rennous METALS 
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Number Price 
of Cutter 
Blades Complete 
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i 335 ga 
Standard Spindle Nose Ficting . 

PRICES FOR NON-STANDARD SIZES QUOTED ON REQUEST 
Many Standard Cutters lili“ 
Available from Stock a 


Others available on quick delivery K-] aie 
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AN AIR-POWERED SCREWDRIVER 
THAT’S REALLY QUIET! 





power tool with 
Super-Sonic exhaust 


Another boon to production men in every industry 
—a power driven NOISELESS screwdriver — the 
latest addition to the large range of designs introduced 
and manufactured by Consolidated Pneumatic. 


The CP-3008 Screwdriver has a super-sonic exhaust. 
The exhaust sound waves have been raised to a 
frequency higher than that audible to the human ear. 
The result is the quietest air screwdriver in the world, 


The clutch is adjustable without the use of tools, is 
smooth in action and held by a foolproof lock. 


A built-in speed control gives the operator finger 
tip precision for the fine speed graduations which are 
so essential when driving small screws in delicate work. 


This non-reversible screwdriver is only nine inches 
long and weighs under 2 lb. Combined with its light 
weight is greatly increased power. A great variety of 
attachments are available. 


For all production line work 
use CP Noiseless Screwdrivers... 
light, powerful and QUIET 


SUPER-SONIC EXHAUST 
DIRECTIONAL EXHAUST 
ADJUSTABLE CLUTCH 

ALL STEEL 

BUILT-IN SPEED CONTROL 
PULL LINE OF ACCESSORIES 


ee eee ea nt ca 


The lightweight CP-g008 


er Consolidated Pneumatic 


MAKERS OF HIGH CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED, 232 DAWES ROAD, LONDON, S.W6 
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HYDRAULIC 
BRAKES & 
SERVO SYSTEMS by 
LOCKHEED 
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HYDRAULIC 
POWER STEERING 
SYSTEMS by 
LOCKHEED 















STRAP DRIVE 
& OTHER HEAVY- 
DUTY CLUTCHES by 


BORG & BECK 


COMBINED 
TRANSMISSION 
CLUTCH AND 
POWER TAKE-OFF by 
BORG & BECK 
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| CLUTCHES AND 
POWER TAKE-OFFS 


ROCKFORD 
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AIR FILTERS, 

* Micronic’ OIL 
& FUEL FILTERS by 
PUROLATOR 








Please see following pages 
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FOR THE HEAVIES 


A new two-leading shoe heavy-duty brake, 16} in. by 7 in. rear, 
16} in. by 5 in. front, extending the existing wide range of Lockheed 
hydraulic brakes for commercial vehicles of all weights. 

Medium duty brakes of 16 in. by 5 in. rear, 16 in. by 3 in. front, 
are also standardised. 

A transmission brake is available for use with the above. 

To meet requirements in some overseas countries, three new 
compact Lockheed master cylinders of 1 in., 1} in. and 1} in. bore 
are available with translucent fluid containers: these are additional 
to the previous range. 





AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LOCKHEED:; REGD. TRADE MARK FULLY PATENTED 





LOCK HEED 

































































SERVO SYSTEM 


The Lockheed hydraulic power system is based on extensive 
development of Lockheed servo systems in vehicles, aircraft and 
industrial applications. 

It operates the brakes, the gear control, the steering and the auto- 
matic doors. Two types of Lockheed hydraulic power steering 
systems are available, one with the hydraulic mechanism built into 
the steering column, the other applicable to existing manual 
steering systems. 

In addition, there are the Lockheed hydraulic controls for clutch 


operation. 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
LOCKHEED: REGD. TRADE MARK PULLY PATENTED 





LOCKHEED | 

















COMBINED CLUTCH 
AND POWER TAKE-OFF 


This dual purpose clutch meets a long-felt requirement for, in 
addition to the normal clutch for propulsion, it incorperates 
a second clutch for driving extra equipment used with road 
sweeping vehicles, agricultural tractors etc. 


The two clutches have separate throw-out forks with ball- 
thrust bearings, and either one or both of the clutches may be 
run in the engaged or disengaged position. 


Both clutches follow established Borg & Beck practice, 


which has maintained such a reputation for durability. 


BORG & BECK COMPANY LTD. 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 














A COMPLETE RANGE OF 
HEAVY-DUTY CLUTCHES 


Borg & Beck clutches are manufactured in 
a complete range for all commercial and 
passenger-transport vehicles. The strap-drive 
type is available in two sizes, the AS 12 in. 
and 13 in.; the R-type is made in 14 in., 
16 in. and 18 in., both in single and twin- 
plate type. Light commercial vehicles are 
equipped with Borg & Beck clutches of 
automobile type, which are made in 6 sizes 
from 6} in. to 11 in. 

Taking the entire range of Borg & Beck 
clutches, they cover torque capacities from 


38 Ib./ft. to 1600 Ib./ft. 


Rockford clutches & power take-offs, 


in a range of sizes, 
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... with the dry type 
‘Micronic’ 
paper element 


The famous ‘MICRONIC’ paper element, 
pioneered and perfected by Purolator, has 
now been developed to give a new standard 
of air filtration. This new filter unit is the 
essence of efficiency and simplicity. 


The Purolator dry type ‘Micronic’ air filter 
arrests the air-borne abrasives without appre- 
ciable throttling of the air, and continues to 
do so for long periods. When the element 
eventually chokes it may be cleared with a 
compressed air jet from inside. 


In addition, there is also the full range of oil 
and fuel filters, already famous for protecting 
the engine against destructive abrasives. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Registered Trade Marks: Purolator, Micronix 
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FOR 
HEAVY VEHICLES 


The Thompson eccentric-type of tie-rod is made 

in a range of sizes, 1 in., 14 in., 1] in. and 1} in., 
to suit vehicles having front axle weights ranging 
from 4,000 Ib. to 8,500 Ib. 

The illustration above shows the well-proved 
construction, 

The line drawings on the right show, at top, 

the standard tie-rod end allowing slight angular 
movement, and below, a typical drag link end 
fitting which provides a large angular movement 

of the ball pin. 

Both illustrations relate to the eccentric-type 
illustrated at the top. Thompson ‘dual’ types 

are used on the lighter vehicles 

AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 
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One way up, the new Holroyd The VERSO /s a 24° 
. VERSO is a fine underdriven speed iN centre distance 
ne r, reducer, The other way it’s a worm gearbox 
fine overdriven reducer. It's two designed for heavy 
units in one, with solid feet for duty industrial work, 
mounting either way up. There Standard ratios are 
are also other ways of mounting from 5/1 to 70/1 and 
it, and of using the feet as a depending on the 
platform for accessories ratio 34 h.p. can 
Whichever way you use it, the VERSO be transmitted. 
will run continuously under the The VERSO is suitable 
heaviest loads and the toughest for input speeds up 
conditions. This latest Holroyd to 3,000 r.p.m, The 
gearbox is available now for wormwheel is made 
quick delivery. Do you want to from centrifugally cast 
know more about it/ We'll be Holfos Bronze and the 





glad to send you a leaflet giving VY worm from nickel case 


all the technical details hardening steel 


THE VERSO WORKS BOTH WAYS 


JOHN HOLROYD & COMPANY LIMITED. MILNROW. LANCS. TELEPHONE: MILNROW 55322 


cac vi 
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The Meadowfelt service 
is an integral part 
of the industrial picture 


Service is the keystone of the Meadowfelt organisation. 

The result is that more and more industrial companies are specifying 
Meadowfelt for filters, seals, gaskets, washers, joints, shock-absorbent 
mounting—and the hundred-and-one other industrial applications 

of felt. Meadowfelt can be made to your precise specifications or you 
can leave it to us to produce felts that are right for the job. 

Meadowfelt can be made as hard as a board or as light as thistledown; 

it can be die-cut or punched; it is invaluable in packaging. 


Meadowfelt is used in: 
Aircraft 

Motor cars 

Surgical appliances 
Heavy engineering 
Electrical appliances 
Typewriters 

Telephones 

Sewing machines 
Cameras 

Radios 

and in all kinds of industrial 
products large and small 


Meadowfelt 


Tested and Trusted by industry 


rHE LONG MEADOW FELT COMPANY, KIDDERMINSTER—THE FELT DIVISION OF CARPET TRADES LIMITED 
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Continuous carburtsinge furnace for wears 


YG COMPANY LIMITED 


alled at the Willesden 
employed for case-hardening 
600 Ib net per hour. 
» the furnace on 
tising cycle. Work 
y 
pall hydraulically 
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BIRLEC 


ERDINGTON 


LONDON 


$M/B2736 F/S 
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Member of the 


BIRMINGHQA 


SHEPFIELD 





LOOK / THE NEW IMPROVED 


FULLY-AUTOMATIC 


Lincoinweld 


FOR SPEEDIER AND EASIER 
SUBMERGED-ARC WELDING 


The control box position gives better speed 
range changing and is fitted with full-scale 
reading Ammeters and Voltmeters (volt- 
meters 0-60V., ammeters 0-800 or 0-1500, 
complete with shunt). The new position of 
the hand control box improves visibility 
and control. 


the operator to see the welding point. The arrowpoint 
light is operated from 115V DC at 12V through a vari- 
able resistor. 

The new position of the wire reel carrying stand gives 
better weight distribution and improves the feeding to 
the drive rolls and welding nozzle. A special hand adjust- 
ed wire straightener ensures that the wire is straight as it 

ALWAYS IN THE LEAD Lincoln Electric ha ide improve- leaves the nozzle. The rollers are suitable for either single 
ments to their ‘Lincolnweld’ submerged-are welding or twin arc welding. 
equipment which will cut costs, speed production and On the flux hopper a Flap valve replaces the quadrant 
produce a better quality weld, valve enabling solenoid control to be applied to the flux 
The new ‘Lincolnweld' is specially strengthened to avoid feed. The new flux tube nozzle design is streamlined and 
whip. Rollers are fitted on the travel ca ge to ensure circular in section. Two types can be fitted, type A. is 
lateral stability. A double slide is fixed to the strength- suitable for Lincolnweld wire &” to 4", type B. for 
ened travel carriage which allows verti ovement up Lincolnweld wire &” to ¥%”. A flux retainer can be fitted 
and down of 6° and horizontal moverme through 44° round the nozzle to ensure retention of correct volume of 
The wire feed gear-box, control-box a pper can be flux at the welding point. The flux-feed tube from hopper 
rotated through 90° to cope with circumferential seams, to retainer is made from a corrugated tube to give greater 


A new feature is the adjustable spot light which helps flexibility. 


Fully Automatic Submerged-Arc welding equipment 


LINCOLN ELECTRIC CO LTD WYN GARDEN CITY -HERTS - WELWYN GARDEN 920 


weve 
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FRUSTACON.. 


—— 


... the first 
scientifically designed | 
flexible mounting ma 


fitted to the 
i f S The ‘ Frustacon* mounting fitted to 
.F.0. Of a Production Car the LFS, of the Rover +75: 


Sectioned to show rubber. 


To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the LF.S. of the Rover ‘75’ 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 


Ltd, 


SILENTBLOC LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX — 
Tel. Crawley 2100 
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NEW 


Nos 


DIAL TYPES 


CINCINNATI 
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CINCINNATI 
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THis is fhe Cool for 


INCREASED PRODUCTIVITY 


% 
5, 


~ impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 
rates longer normal working life . t ? A : 
grinding, wire-brushing or sanding. 


with minimum maintenance 


WRITE FOR LEAFLET |.W.202 ~<qwr” 


EARLS COURT 


BALANCERS 
DRILLS » GRINDERS + IMPACT WRENCHES 


ROTARY SANDERS « RIGHT ANGLE NUT SETTERS 


rn ower Tools 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 
Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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Between / 
experts | 


\X-RAY FILMS 
FOR INDUSTRIAL RADIOGRAPHY 


a ILFORD LIMITED ~- ILFORD « LONDON 


ee 
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The AMP method raises 

output and lowers overall 

costs. Maximum electrical and 

mechanical efficiency is achieved 

by the use of precision crimping tools, 

sutomatic machines. Rejects caused 

th igh human error are eliminated and a 
uniformly high standard of excellence is main- 
tained at all times. Non-insulated and pre-insulated 
terminals and connectors are supplied to suit 


harness wiring d every type of wire and electrical 


component. 


Brochure AUE sent, or demonstration at your Works 09 request. 


AIRCRAFT-MARINE PROI TS (GT. BRITAIN) LTD 


London Sales Office: 60 KINGLY STREET NDON, W.I. Tel: REGent 2517-2518 
Works SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present — 


<_ 


Certi-crimp hand tool. Positive 
closure ensured, 


Pneumatic hand tool eliminates 
operator fatigue 
' 


Automatic wire terminator 
Operates at up to 4000 an hour 


— abreast of the future 


AP323e12 
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it takes less push... 
to start a TORRINGTON NEEDLE BEARING 


The Torrington Needle Bearing has a low coefficient of friction — both in 


tarting and in running. Therein lies a boon for designers and manufactu! 
Unlike a plain bearing which has a fairly high starting 
coefficient of friction — the Needle Bearing needs no more push to 
“vet it going ’’ than to “ keep : 
nf 


it going 
of the Needle Bearing depende! 


Nor are the frictional characteristics 
upon maintaining a continuous oil film 4s in a plain 

bearing. This all adds up to inexpensive and simpler designs, 

smaller drive motors and dependability 

For twenty years our engineering department has helped designers 

and manufacturers throughout industry to adapt the unique 

characteristics of the Needle Bearing to their products, Let us help 
make the Needle Bearing ‘standard equipment © in youre 


TORRINGTON ///)// BEARINGS 


NOW AVAILABLE FROM OUI NGLISH FACTORY 


wrington Avenue, Coventry 


THE TORRINGTON COMPANY Works: T 
London Office: 7-10 Eldon Street, EC2 Glasgow Office 14 Moir Street, Cl 
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Imposingly designed, in steel and « the top-heavy 


structure of the Melbourne O! poises on a 
narrow foundation —SAFELY withstanding 
the full impact of gales and the ing weight 
of spectators. Under such sever flexibility i 
estential, and the Salter Spring D West Bromwich 
provided the answer to the proble 
For each of the 28 vertical stra 
bowl-like structure providing the 
itself, giant sets of 24 Belleville S; , rs were made 

restricting the movement to lof 25 tons 
Such applications are rare, but ems, however 
large or small, are our prime int design Depart 
ment is always at your service 


ipporting the 
ymund the pool 





THE MELBOURNE OLYMPIC POOL 





Bn ernnren ns eens LER RRR SA enntionn 


SALTER SPRINGS FOR SWIMMING POOLS (and many other purposes too !) 


Geo. Salter & Co. Lid ‘ West Bromwich 
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The David Brown Automobile 

Gear Division has been created to give 
your gear requirements specialised 
attention and to cater for either batch 


or quantity production. 


Here an immense variety of work 
receives that care and attention which 
is only possible with the most modern 


plant and facilities and with the skill 


and experience which are traditional 


with David Brown produc ts 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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He’s 
just 
going 
to 

use 
another 


of 
those 


HARPER CASTINGS 


This back axle of a famous British farm 
tractor is a 2 cwt. Harper Casting 

of such accuracy that all four 
machined surfaces are 

operated on simultaneously. 


Horner ty covers grey iron and Meehanite 
' metal pressings 
meliing and other finishes 
y work 


JOHN HARPER & CO. LTD. 


JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS - WILLENHALL - STAFFS 
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OAKENCORM 


O/L and PETROL 
GASKET MATERIALS 


Ltt 
& ey 


ENQUIRES TO 


a ACKSON 7 


"OAKEMELOUGH, GARST 
wocdir, PRESTON, Lh 


TEt GARSTANG... 





M.5r.OIL SEALS 


GEORGE ANGUS & C9 ip (ip 


PNEWCASTLE UPON TYNE, 6. 








Pee SI EEL 
PLATES 


SHEETS 


UNCOATED OR GALVANIZED 


TINPLATE 


COLD-REDUCED 
HOT-DIPPED & ELECTROLYTIC 





Seked sKotve Ml MeYosaslot-r-. 
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NO NATION 
IN THE WORLD... 


is keener in its machining methods than the U.S., or is 


more experienced in basing its methods on practical results. 


lt is therefore significant that in recent years 80—90°%, of 


the high-speed tool steel used in the U.S. has contained 


Molybdenum, 


The steel has cost less, and Molybdenum has been free 


from violent price fluctuations. 


IN GREAT BRITAIN 
Molybdenum has not made 
the same headway—it had a 
setback in war years, when 
manufacturers were unfamiliar 
with its heat-treatment. 


This, however, is simple 
and straightforward, and the 
production of Molybdenum- 
containing steels is rapidly 
extending. 


GO FORWARD WITH MOLY 


| CLIMAX'MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1! 


PRONOUNCED ‘MOLLY’ 
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An Atlas Copco LSS 8! Dise Grinder fitted with one of 
the new nylon-reinforced hub wheels smooths flame-cut 
edges on a heavy steel plote 


Make the most of 
New Developments in Abrasives! 


Recent developments in abrasives now enable one man and a nylon- 
reinforced hub wheel to tackle more than 15 different notching, cutting 


and dressing operations without once changing the wheel, In trimming 


Taking off excess welding material prior to sanding. New 
hub wheels are capable of tackling more than | 5 different 
notching, cutting and dressing jobs in succession 


castings, for example, feed-heads and gates can be cut off with the edge, 
while mould marks and other rough patches are smoothed off with 
the face. The new type of wheels are certainly versatile, more pro- 
ductive and time-saving. But they do demand a grinder capable of 
high speeds and great power if you're to benefit fully from this new 
development. 

The Atlas Copco LSS 81 High-Capacity Disc Grinder has the speed, 
has the power. The new vane-type air motor has ample power to main- 
tain the peripheral speed of 15,000 ft./min. necessary to obtain the 
maximum output from these wheels. Yet for all its power it weighs 


as little as 11 Ibs., is quiet, simple to operate, cheap to run and safe, — 
- An Atlas Copco LSS 81 Dise Grinder cutting through 
Make the most of the new developments in abrasives. piping This grinder realises the high-productive poten- 


The Atlas Copco LSS 81 High-Capacity Disc Grinder does! te a cea hoa 


The Atlas Copco Group puts compressed air to work 
for the world. It is the largest group of companies 
specialising solely in the development and manufacture 
of compressed air equipment. Itembraces Atlas Copco 
companies or agents manufacturing or selling and 
servicing Atlas Copco equipment in ninety countries 


throughout the world. For further details of the equip- 
ment featured here, contact your local Atlas Copco 
Company or Agent. If you have any difficulty, please 
write to:—Atlas Copco AB, Stockholm |, Sweden, or 
Atlas Copco (Great Britain) Ltd., Beresford Avenue, 
Wembley, Middx. 


THE AMtlasCopco GROUP OF COMPANIES 


Manufacturers of Stationary and Portable Compressors, Rock-Dritling Equipment, Loaders, Pneumatic Tools and Paint Spraying Equipment 


Automobile Engineer, September 1956 





Using stock bushes means 


more productive plants 


We all know how a hold-up for particular 
part can upset the production flow. This need 
not happen with bronze bearings and bushes. 
Our range of stock sizes offers such a wide 
selection based on variation in i and 
outside diameters combined with gra 

lengths, that will completely satisfy 

quirements of many of the specially d 

bushes. The fundamental difference 

stock bearings really are in stock, rea 

off-the-shelf delivery. No waiting | 

special making; no special dic 

stocks to carry. All that may bi 

is a small adjustment in mechanical design. We 
know what our bearings will do; you know what 
you require of them, Isn't it time we got together ? 


May we send you our Standard Sizes list as a first step ? 


COMPO 


Ganda Giz0e 


BRONZE BEARINGS 








BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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She most useful piece of equipment we have’ 





Typical of many such remarks applied to the 
Wickman Optical Profile Grinding Machine 
is this considered statement made by a tool- 
room supervisor recently. And calling to mind 
some of the complicated and uncertain 
grinding improvisations that were previously 
the order of the day, his satisfaction can be 
understood, 

For the production of intricate profiles in 
hardened steel or tungsten carbide, for gauges, 
form tools and punches and split dies for press 
tools, there is no simpler system, nor one 
which offers such universal application. 
The preparation of a pencil drawing of the 
contour 50 times larger than the form to be 
produced is the only preparatory work required. 
This is applied to the drawing table on the 
machine and used in conjunction with the 


ey ee 








OPTICAL PROFILE 
GRINDING MACHINE 











pantograph system to trace the required 
profile. 

A microscope is incorporated in the final arm 
of the pantograph whose path follows the 
tracing point, outlining the correct profile, the 
path of the grinding wheel then being 
traversed by manual control to the cross hair 
lines of the projection unit. 

Accuracy of the work is not affected by wheel 
wear, and specially shaped wheels are not 
required: 

INTRICATE PROFILES ACCURATELY REPRODUCED. 


By the combined use of the compound slides, 
set to vernier scales, and the pantograph 
positioned microscope, profiles can be simply 
and positively produced to limits of accuracy 
frequently closer than 5/l10th of a ‘thou’, 


TU Ha ie 


iyi Hine! 


== ill 


\ a 


wickmMman @* Limiten 


DIVISION, BANNER LANE 


WICKMAN LIMITED, MACHINE TOOL 
COVENTRY, ENGLAND. Teleph 


one! Tile Hitt 66271 





Automobile Engineer, September 1956 





ADALLELLAS PEE ETE TEE EEEEPEPLL ELE EE EEE Eee 
ever erere ‘ reeeeri ee 


How are 
Me et An = —— you off 
for Springs? 


sion Springs 1° to 4” i to } 
long, 22 10 188.W.G., to 15G 
t’to diam. 6/6 each 


a 


No. 757, Extra Light No. 388 

Compression, | gross sorted 5 

assorted, i" to f, sion Spring 
“to 2” long, 27 to 20 14°, 18G te 


5.W.G 15/- each, 





| 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list-—free? 


TERRY 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 





N 


No, 758, Fine Expan- No. 466 
sion Springs. | gross sorted Sm 
Assorted i" to t', 4° sion Spring 
to 2” long, 27 to 20 long, 3/ 
8.W.G 15/- each, diam., 21G 


~ 


N 





No, 1013, 1 gross No. 753 
Small Coil Com. sorted Lis 
pression Springs, ¢” sion } 

to 14” long 142” to 2” to 6" kk 
i” diam., 24G to 5.W.G 


19G 6/- each 





= 


LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


No. 1024, 

20 Compres- 

gion Springs 

12” long. 4” 

to 4” diam. 24G 

to 18G, suitable 

for cutting into shorter lengths; and 
Expansions 14” to 12” long, 5/32” trade discount. 
diam., 224) to 16G 24/- ¢ 
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The prices quoted are subject to the usual 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS . SPRING MAKERS FOR 100 YEARS 


Tivo 
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MARLES 


INTEGRAL 


TYPE 


UNIT 


(patented ) 


In this efficient unit are embodied the manual 
cam and double-roller steering gear, the 
valves, the cylinders and the pistons. The 
system, which includes a positive displace- 
ment pump, embodies a number of features 
directed to the maintenance of a natural ‘feel’ 
and a high standard of reliability. There are 
only three high-pressure seals in the entire 
system. 

Further particulars of this integral type unit, 


and of the universal unit, will be sent on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone : Luton 2662 lines Telegrams : Adamant, Phone, Luton 
F 4 


MARLES 








vehicle springs 


to 
your 
specification 
















































































Will not link together into 
KAN] ! INK chains; in all sizes A.S.A. 


SPRING WASHERS ° S-A-E. medium type. 


TWS64 
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Latest Design 


but incorporating 

already established features of 

B.S.A. centreless grinding machine 

construction, proved successful through 
many year! of application This is the already well-known B.S.A. No. 8 centre- 


less grinding machine: capacity 4” to 65” dia. The 
recently introduced No. 4 machine makes the choice 


in its predecessors more selective 


;* 


: ’ A ) } 
ee 0 y 


TRELESS GRINDING 


BIRMINGHAM 


Agents throughout the World 


Sole Agents in Great Britain; BURTON, GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM, 33 


TELEPHONE: STECHFORD 3671 10 Lines 
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ENGINEERS - DESIGNERS 


Save time, money 
and wotr 


Water Pump Spindle. 
Flexible Koller Assembly (Solid outer race), 
Max Load Roller Bearing 


Solid Koller Assembly (Solid outer and inner races) 


it VY 
oOARTIAL . 
Ve 


SPECIFY POLLARD wie tor cotsiogve 87/1059 if you ar 


interested in Ball, Roller and Thrust Bearings. Catalogue KFX for Solid & 
Flexible Roller Bearings, Catalogue LTH/1650 Transmission Equipment and 
Plummer Blocks. Catalogue 51/2/55 Self-Lube Plummer Blocks, Catalogue 
BERM/55 Automobile and Tractor Replacements. Catalogue CWFP/55 Clutch 
Withdrawal and Water Pamp Spindle Bearings. Catalogue MAX/55 Max Load 


Holler Bearing» 


HEAD OFFICE 
FERRYBRIDGE, YORKSHIRE, ENGLAND 
Knottingley 2323. Gram Balbearing, Knottingles 
LONDON OFFICE. 6 ST. JAMES'S PLACH SW. 


CANADIAN POLLARD BEARINGS LTD 5 Beever Hall Hil, Mensrent 


Representatives and Agents throughout the... 
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HORIZONTAL 
UNIVERSAL 


VERTICAL 


All sizes .. . =" ms 
. . all types oa neli a 


Model 
illustrated 


ZBROJOVKA MILLERS 





Early delivery of all BRIEF SPECIFICATIONS 
models from London 
stock 





FOUR SIZES No. 2 Wo. 5 





Working surface of table (approx.) 0x8" 
eee 


SOLE AGENT Power longitudinal travel (approx.) 25° 











Power cross travel (approx.) e 





Spindle Speeds 63.7800 























The SelsonsMachine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 500 
P gaaour 
(19 ens: 
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BONDED SEALS 


leakproof washers 


O-section ring seals in a 
wide range-to British and 
American Standards, Also 
STRUD—the square and rectangular 

section ali) 4) 
sakproof bolt 4 


4 
Va Vi 
L 


A 
tds VS 


, 





Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, 
whether pressures are great or small, or the 
temperature high or below zero, there is a 


Dowty Seal to suit your specific requirements 


Our extensive design and research depart 
ments are always ready to advise in the 
selection of the most suitable specification 


and media for your own particular application 


Paw? $24 4'5 iIMITED ASHCHUR  < 


Telep ‘ bewkesbury 2271 
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its a good plan 
to include 





AC -Delco 


QUALITY PRODUCTS 








AC AIR CLEANERS AND 
SILENCERS 





Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 


board stage can help your design and These are a few in the wide range 
of AC-Delco automobile and electrical 
products. 





production programme. 


AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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TODAY?’ CHINES FOR 
TOMORROW’S 
GEAR PRODUCTION 


Wr 


4s 


NO. 7 HYDRAX PRODUCTION WY *," 
GEAR HOBBING MACHINE } 


NO. 14 HYDRAX PRODUCTION 
GEAR HOBBING MACHINE 


NEW additions to the David Brown range! 


Nos. 7 and 14 Hydrax automatic high speed production 
Blé SPIRAL BEVEL AND HYPOID : 
GENERATOR : p . ao : , 
hobbing machines for gears up to 7 and 14 inches diameter. 


~~ PH30 automatic high speed production hobbing machine 


for gears up to 30 in, diameter, 


S6H and $12H automatic production shaving machines for 


” 


gears up to 7 and 12 in. diameter, 


Spiral bevel and hypoid roughing, finishing, jobbing, 


testing and lapping machines. 


S6H PRODUCTION GEAR 
SHAVING MACHINE 


PH30 PRODUCTION GEAR 
HOBBING MACHINE 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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For maximum control and 
safety Bowden wire control mechanism», 
are specified by Engineers throughout the world 
as the genuine proved product of the originators 


of the famous Bowden system 





EARLS COURT 


BOWDEN (ENGINEERS) LTD 


VICTORIA ROAD, WILLESDEN JUNCTION, LONDON, N.W.10 


Telegrams: Bowire Norphone, London Telephone: Eigar 4605 (4 lines) 
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Coles for that extra margin- 
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-of control and safety 


Coles fatigue-free day long operation, 
pin-point accuracy and fast automatically 
safe motions, perform an unrivalled role 
in the automobile industry 


Essential for double-tier loading, Coles 
high angle cantilever jib and Electric 
Transmission system provide that extra 
margin of lift and safety with an instant 
choice of rapid or slow precise creeping 
speeds for lifting, derricking and slewing. 


Always on hand to solve the numerous 
lifting problems that crop up in any 
factory, Coles have many saving ways. 


PALL 


ELECTRIC TRANSMISSION 
Coles have cleared the 
decks - no complex gear- 
boxes or inaccessible 

spots here. Individually 
powered electric motors 
provide smooth sustained 
power for all motions. 


SAFE LOAD INDICATOR 


Warns visually and 
audibly when maximum 
load is reached in any 

jib position, and positively 
cuts the motion if the 
warning is ignored 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St., C.2° Newcastle: Brunswick House, Brunswick Place 
London: 6 Avonmore Road, W.14* Manchester: 153 Oxford Road, 13: Birmingham: 39 Thorp Street, 5 
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NEW 
| CONDENSER RELAY 
TYPE “CRF” 


Condenser relay flasher 
unit, with cover removed 


Self-cancelling switch, 
with warning light 


FLASHER 
INDICATOR 
EQUIPMENT 


FOR COMMERGIAL VEHICLES 


C.A.V. Flashing Indicator Equipment is designed especially for use on public service and 
transport vehicles, and is robust to ensure trouble-free operation. The new flasher unit is 
light, compact, and completely reliable, with only one working part, the relay, operated 
through an electrolytic condenser which is hermetically sealed and unaffected by temperature 
or moistu: Optical design of lamp units is carefully planned to give maximum visibility 
and attention value. Three types of lamp are available: circular for front or rear mounting ; 
side-mounting type; and arrow type. All are single purpose lamps, giving unmistakable 
signal n in bright sunlight. Self-cancelling switch (illustrated) with adjustable time 


delay, or simple hand-cancelling type as required. 


STAND No. 959 A full range of equipment is available for inspection 


COMMERCIAL MOTOR SHOW 


The World’s Lead Manufacturers of 


FUEL INJECTION & 
ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


4Pi7s-aia 
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assembly 


lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


Illustration shows ‘dag’ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Ltd., Coventry. 


ACHESON COLLOIDS LTD 


18 Pall Mall, London, 8.W.1  7!: Whitehall 2034-9 - Grams: Oildag, Piccy, London 
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How many 


double 


Actual output of large finished prints is far more important to the 
busy print room than theoretical claims about maximum operating 
speeds. Viewed from this angle, the performance of the AZOFLEX 
Model 46/35 Combine Printing and Developing Machine is altogether 
outstanding, for it is capable of turning out prints at a rate well in 
excess of 1,000 Double Elephants a day, year in and year out 
Exposure, development and print delivery are all synchronised for 
an even flow of finished work and optimum quality is always ensured 
because Azoflex is the only photo-printing process to apply the 
correct quantity of developer, irrespective of running speed. In 
addition, the process is free from unpleasant fumes and requires no 
complicated ventilating system. 

For use with the Model 46/35 and other machines in the Azoflex 
range, there is a wide choice of high-quality Azoflex materials 
designed to meet every photo-printing requirement 





elephants 





AZOFLEX MODEL 46/35 

Synchronised printing and develo- 
ping machine. Capacity: cut sheets 
and rolls up to 42 in. wide. Printing 
speed: from 2 ft. to WO ft. per 
minute. Dimensions : height 58 in., 
depth 60 in., width 72 in. Weight 
1,100 tb. Price £1,555 including 
delivery and installation in the U.K. 


ILFORD 


Azoflex 


PHOTO-PRINTING MACHINES AND MATERIALS 
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A PERFECT START 
TO A PERFECT FINISH... 


Jock Barclay (Service) Ltd always use Sellotape Masking Tape when re-spraying Rolls Royce and Bentley cars 


Masking Tape 


it costs no more to get the best from 


GORDON & GOTCH LTD. SELLOTAPE DIVISION 


39-40 FARRINGDON STREET, LONDON, €E.C.4, CENtral 0531 


SELLOTAPE ‘s THe REGISTERED TRADE MAREK OF ADHESIVE TAPES 
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EUS IUCO 


Over 85 years experience of forging techniques is exemplified in the 
present range of EUMUCO equipment. The benefits of this experience 
can be yours for the asking. 


WRITE TO THE SOLE AGENTS FOR THE UNITED KINGDOM 


Fy, 


a) Te, ee, ie | &.e os 


412667 
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, cuts costs 
induction heating 


improves product 





chine illustrated here is 2 standard 


s. It is widely used by the auto 
or rods and 


sg The BIRLES induction surface hardening ™4 


unit capad' of handling 4 ran 


ndustry for the selectiv 


ge of yaried job 


e treatment of rocker shafts, select 


mobil 
ponents. 


simi ar ¢ 


yERSAbELs 
gBAPE 
HARDENING 
mACREME 


ified zones can be hardened 


er automatic control and with 


gible distortion OF scaling of 


work Quickly interchangeable, 
Maximum length of work vr 24” 


s and in- 


ndardised control cam 
er of work We 14” 


Maximum diamet 


ctors permit several different jobs 
Hardening zone selection Cam 
be run economically in successive Maximum hardening speed 14” |sec- 
Maximum return stroke speed 6” /sec. 


arches. 
Typical production (12” stroke) 300/hr. 


strated are typical induction 
Typical operating cost 0.17d/ piece. 


rdened automobile rocker 


hafts and selector rod. 
r Ce 


Pleas 
i e send me Publication No. 78 


Har i 
dening or further process details 


= BIRLEC 
Positio ‘ IMITE, Member of the 
n ' ALJ. Group of C mn 
VSHM 


t Company 
L. a: eS ft 
eos 
$M/B82501/55 ee = = om 
LONDON 


E 
RDINGTON 


B 


. SHEFFIELD - GLASGO 
W + NEWCAS 
TLE-ON-TYNE 


one tle I rigin r rer" b ’ 456 
ig 
Aut mob eer, Septe 1O¢€ l 








WITH 


@ The perfect undercoat for Bright Nickel @ Superior corrosion resistance 
(See C.0.D.AF report) 


@ Saves up to 70°, Nickel @ Rapid rate of deposition 


@ Practically non-porous @ Fully bright deposits. 





VW SILVERCROWN LIMITED 


Py) Head Office: 178-180 GOSWELL ROAD, LONDON, E.C.1. CLErkenwell 2291 (10 lines) 
G &, Chemical Works & Laboratories: GONSALVA ROAD, LONDON, $.W.8. MACaulay 5575 


Birmingham Branch: 96 MACDONALD STREET, BIRMINGHAM, 5. MiDiand 2478 S caltway 70 auaiitr Z, 
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SURFACE 
FINISH 


Many branches of industry now find it essential 
to determine to within a few micro-inches the 
surface finish on a variety of components. It is 
only within recent years that instruments have 
been devised with which metal surfaces can be 
examined by operators having little knowledge of 
Metrology. These instruments also have the 
advantages of being portable, to enable them to be 
used at the machines or on the bench, adaptable 
and low in price. Thus surface finish measurement 
is not confined to the standards laboratory. We 
offer the services of specialists in the inspection 
of surface finish and to advise on the most suitable 
equipment. 


ALFRED HERBERT LTD 


COVENTRY 
Distributors of equipment made by SIGMA, HILGER & WATTS, 
COVENTRY GAUGE & TOOL, TAYLOR-HOBSON, PITTER 
PRECISION GAUGE & TOOL, AVERY and MANY OTHERS. 


SIGMA 
MICROTEST 
SURFACE FINISH 
TESTER 
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WATTS Surface Finish Microscope 


For examination of super-finished flat, spherical, cylindrical 
or concave workpieces. Image is repeatable, easily 
interpreted, requires no calculation or reference to 
tables. Magnification is X125 and it is possible to read 
irregularities to -000001” 


TAYLOR-HOBSON ‘‘Talysurf’’ 


Surface Measuring Instrument 


Designed for wide industrial application; produces 
either a graph indicating cross section of the surface 
undulations or an average number indicative of the degree 
of roughness. Diamond stylus will enter 7%” diameter 
hole to a depth of 1” and a 14” hole to a depth of 6”. 
Magnifications normal to the surface from X1,000 to 
X50,000, along the surface X100 or X200. Attachments 
enable convex and concave surfaces to be measured. 


SIGMA Microtest Surface Finish 
Comparator 

Electronic instrument for drawing across the surface by 
hand; ideal for surface testing at the machine. Four 
scale ranges, 0-5 to 25-100 micro inches to enable surface 
finish from rough machining to very 

fine lapped surfaces to be measured. 
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For all the best engines 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 


wie 
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For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes, Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim. . . 


GIRLING. 


is » 
GIRLING LIMITED THE BEST BRAKES IN THE WORLD. “mu” 


KINGS ROAD 


EME eay OUT ANEAD—| 
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ansome 


Ransome & Maries Bearing Co. Ltd. 
Newark-on-Trent, England 


Telephone : Newark 456 


and Telex 37-306 


Ships 
to Spain... 


Wherever ships and vehicles 
run, wherever machinery 
goes, there go Ransome & 
Marles ball and roller 


bearings. 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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THE PRECISION PRODUCED GASKET 


For more than 30 years we have pioneered the use of new and improved 
materials specially designed to meet the exacting requirements of the 
Motor Industry. Our gaskets are precision produced to ensure longer life 


and better performance. There is a Coopers Gasket for every application 


Our comprehensive research facilities are always at your disposal, and our 


engineers are available for consultation on all technical problems. 


4 


COOPERS MECHANICAL JOIntTs LimMmiteond 


LOUGH ~ BUCKS Tel. 24511/5 
Cogent 
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® Available from stock 
® Totally enclosed fan cooled 


@ End windings taped to give inter- 
phase insulation and rigidity 


® Six leads brought out to terminal box 
© Outputs up to 25 h.p. 
®@ Double impregnation 


® For normal duty in any part of the 
world 

© Standard dimensions to B.S. 2083 
(1954) 





a lifetime of service... 





Ask for Technical Description No. 431 


THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Part of a group of Asquith Rotary 
Transfer Machines drilling, 
reaming and tapping exhaust 
manifolds 


Photograph by courtesy of 
Humber Ltd., Coventry 


Higher output at less cost is the aim of manufacturers designed and manufactured to suit individual component 


in the metalworking industry, and in many cases this requirements 
has been achieved by the installation of Asquith drilling, If you are interested in automation, let us have details 
tapping, and reaming machines his equipment is of your manufactures. We can probably help you. 


WILLIAM ASQUITH LTD., HALIFAX, ENG. 


ap Geen a DRUMMOND-ASQUITH . . . @nd Service 








DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone; Midland 3431 (7 lines) Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 3411 


Anderson 
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machining 
times 


Continuous quantity supply of Zinc and Aluminium 
Alloy castings to very fine limits can be made showing 
considerable saving in machining. 

Our wide experience of casting and manufacturing 
problems enables us to design and manufacture dies 
for simple or intricate castings—with deliveries of 


castings on time and in the quantities required 


may we quote you? 


Our service is second to none 


yg London Office: 
HANOVER HOUSE, HANOVER 60, Wa 
Telephone: MAY fair 8 $61 
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Metalastik have always led the way in rubber- 


bonded components because they have stead- 


fastly combined research, inventiveness, skilled 


design and perfected methods of manufacture. 


[his section of automobile engineering, 
involving a clear insight into many often- 
conflicting factors and the capacity to find a 
successful solution to a problem, is probably 
less widely understood than any other branch, 
and unless in the forefront of progress a 
manufacturer is liable either to ‘come unstuck’ 
or to remain content with being a Chinese 


copyist—with the accompanying pitfalls. 


Here are some components which are typical 


results of Metalastik leadership: 








TORSIONAL VIBRATION 
DAMPERS 


There is probably no component in the world which 
is so simple and yet so efficient in performing an im- 
portant duty as the Metalastik torsional vibration 
damper. Its advantages are well-known, and they 
have been reached only by the unsurpassed skill of 
Metalastik in analysing the requirements of each 
engine, and then designing and manufacturing 


dampers to suit it. 


METACONE MOUNTINGS 

Here is another example of Metalastik success. With the rubber-to- 
metal weld to both the inner and outer sleeves, creep is prevented, 
and the formation of the sleeves is such that the rubber is used to 
the best advantage in compression as well as in shear. 

There are many designs available covering a wide range of 
load/deflection characteristics. 


HIGH-DUTY AND ULTRA-DUTY SHACKLE PINS 


The high-duty shackle pin (shown alongside) was first evolved at the 
request of Leyland Motors Ltd., and has many millions of miles of service 
behind it on heavy vehicles—many bushes being replaced for further 
service after 400,000 miles. 

The Ultra-Duty bush below is its younger brother for use on lighter buses 
and goods vehicles. 


METALASTIK 





LEADERS 
IN THE 
BATTLE 


§ AGAINST 
VIBRATION 











SPECIAL ANNOUNCEMENT 





| ; CLO, 






HAVE NOW 
INSTALLED THE LATEST 
PLANT FOR 





CELLULOSE (2x24 
IVD) StS AD 
TAPES 







DISTRIBUTORS 
FOR 


e 


‘Scotch Boy’ 


Regd Trade Mark 


PRODUCTS 
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Jt's Lighter ! 
t , 
t S lg te) . Real progress in human history seems to come tn 


Thus our ancestors took a clear step forward into the brig! 
when iron was discovered. No longer was it necessary to 
ten or twelve pounds of solid stone club when popping 
question to the little woman. A similar big step occurred 
when our Managing Director introduced his Little Hors 


into power tools of a lightness and handin« previously unheard of 


Desoutter 


Desoutter Bros. Limited, The Hyde, Hendon, NW.9. Telephone : Colindale 6346 (5 lines) Telegrams : Despnuco, Hyde, London 


wea 
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Taper-Lock has already 
revolutionised engineering 


practice. Fitting a pulley toa 

shaft no longer requires 

laborious key filing and ‘trial and 

error’ methods. Taper-Lock 

gives a vice-like grip simply by 
& turning two screws. 


Ask your nearest Fenner branch 


bd about Taper-Lock. A Fenner 
WW 1G hout engineer will explain this ‘one 
e é minute revolution’ and how it 
a fai lu re } applies not only to V-Belt 
Pulleys but also to chain 
sprockets, flexible couplings and 
weld-on hubs—-with the same, 


. 
Ak dv! wl | 


interchangeable bushes. 
; iy ' g 


el 


/ 4 BE UP 
; TO DATE 
AND FIT 
FENWER 
TAPER- 
LOCK 
BUSHES 














Mu... PULLEYS SPROCKETS COUPLINGS WELD-ON-HUBS 


Made and sold exclusively by 


J. H. FENNER & CO. LTD. HULL 


Branches at Belfast, B igham, Burnley, Cardiff, Cleckheaton, Glasgow, Hull, Leeds, Leicester, 
Liverpool, London, Luton, Manchester, Newcastle, Nottingham, Sheffield, Stockton, Stoke. 


LARGEST MAKERS OF Y-BELT DRIVES IN THE COMMONWEALTH 
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. PROVED IN SERVICE 


Smallest in the DAVID BROWN range, the 430C 4-speed 


Gearbox has proved itself as a completely dependable unit 


-~ 


designed for light commercial vehicles up to 25 ewt. 
capacity. 

Outstanding features include quietness and ease of operation, 
simplicity, sturdiness, low weight to strength ratio and 
exceptionally short overall length. Here is a compact unit 


that will fit simply into chassis layouts within its range. 


Specification £393.22, 
giving complete details, 
is available on request. 


STANDARD GEARBOX RANGE 


— —_ a rere 


Max. Engine No. of 
ype Porque (lb/ft) 


—————— 


Speeds 
pn ~ a ne 


$300 ih 





437 133 


542 205 
































eS 





2-speed epicycle unit —either overdrive or 





engine lor que 





underdrive, suitable for 350 lb, ft ere) 





These units are available with either an 


overdrive or direct top gear, 


T Synchromesh for all speeds. 
THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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...but for joining metals specify 


METROVICK Electrodes 


EH = «SYLVICK © SPEEDIVICK UNIVICK EXELVICK 
MINIVICK - TENSIVICK WICHROVICK PYROVICK 
CORVICK - CASTIVICK P250 - MOLVICK LOCREEP - ETC. 


METROPOLITAN -VICKERS 


Member of the AE/ group of compar 


L./P604 
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Automobile 


Engineer 


September 1956 


Highly mechanised methods are 
used for the rapid production 
of this cast iron Crankcase 

for the Commer T, S. 3. diesel 
power unit. In the unmachined 
state it weighs no more than 
284 Ibs. The design has 
eliminated masses of power 
wasting metal and has 
produced a lighter and more 
compact engine with greatly 





* driver reaction time: 
The time taken by a driver to apply 
the brake after perceiving an 
emergency (usually between 0.4 to 0.7 
econd), Once the brake is applied, 
A Nation-wide chain of Depots on vehicles fitted with the correct DON 
to serve you: quality, the stop ts swift, smooth and safe 
BELEAST Ht 
M Midland 465 
(KBURN 
BRISTOL 
\RDIFF 
\RLISLE 
CHESTER 2/ 
INIRY 649/4 
DUNDEE / » ] * 
Hf ( entral 4234 th 
an is is e 
AKRCMGA Tt 
HULI 
PSWICH 


mitten with the fast 


LIVER PO and 


MANCHI Blackiriar 
M BROUGH 445 


NEWCASTLE -ON 12 and Mf 
YGHAM 45 - 
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THERMAL FATIGUE 
RESISTING STEELS 


FOR DIE-CASTING, EXTRUSION, STAMPING & FORGING 


HOT WORKING TOOL STEELS 
IN ULTRASONICALLY TESTED 
FORGINGS... 


ur recent developments in this field are the result o 
| research by our Technical Staff into the call for 
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with ZAPA’ 


moulded brake linin 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 
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Faster welding with ARGONARC 


Wherever aluminium is welded in the Motor eliminates the use of flux—so there are no 
Industry the British Oxygen Argonarc pro- post-weld corrosion problems and no ex- 
cess is extensively used. This high-speed pensive post-weld cleaning. It produces a 
welding process makes sound, bright welds, joint which is strong and indistinguishable 


free from porosity—with little or no distortion; from the parent metal when dressed. 


British Oxygen Gases Limited, Industrial Division, Bridgewater House, S!. James s, London,$.W1 
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On high powered 6 and 8 cylinder 
Diesel engines up to 250 BHP, it is essential to have a feed 
pump which gives adequate fuel delivery. Consider these 
factors for the Simms PLD feed pump : 
1. High output—up to 4 cubic centimetres at 1,000 
RPM a stroke, 
2. Double acting — for adequate output, 
3. Double priming — for elimination of air locks, 
4. Double diaphragm (2 banks of 4 diaphragms) — for 
strength, 
5. Maximum fuel pressure automatically controlled — 
for steady delivery. 


SIMMS MOTOR UNITS LIMITED 
OAK LANE, EAST FINCHLEY, LONDON, N.2. 


ssp /ST2 lelephone: FINchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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One 56 Ib. and two 1 cwt. Birlec induction furnac 

for melting the nickel alloy used in the manufacture 
of the casting shown below-—one of the side links of 
o Birlec heavy duty furnace conveyor belt. Photographs 


by courtesy of Samuel Osborn & Co., Ltd., Sheffield 


shell \\moulding 


For shell moulding or investment casting 
capacities of 25 |b. and over, Birlec high 
frequency induction furnaces provide high 
quality metal of accurate analysis and wit! 
exact temperature control. For smaller 
outputs the Birlec Detroit ILC. (investment 


casting) furnace is similarly suitable. 


Please send for further details given 


in leaflets Nos. 69 (high frequency 
induction) and 65 (Birlec Detroit). 


BIRLEC LIMITED 


Member of the A.£./. Group of Companie 


ERDINGTON, BIRMINGHAM 24 


LONDON - SHEFFIELD - GLASGOW - NEWCASTLE-ON-TYNE 
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Better still, standard unit j 1s geared motors 


Sy 


from fractional up to 20 hy 1} worm gears 


up to 65 h.p.-are availabl 


For a simple pulley or a 
drive, call in Crofts for 
transmission Apply to 
your nearest Crofts Branch 


further detail 


Conveyors with a new 
twist at Stewarts & Lloyds’ 
Clydesdale Works—this 
Crofts variable speed 
shew roll is part of a 
system which 
hot steel tube 
continuously rotates them 
to ensure ever ig 
and snraightne 
lhe system in orporates 
hydrau infinitely 


variable peed 


gear 
Carter Gears Limited 


a member of the Crofts group 
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(ENGINEERS) LTD. BRADFORD 3 ENGLAND 
POWER TRANSMISSION ENGINEERS 
Telephone; 6525+ (15 fines) Telegrams: ° CROFTERS Bradford’’ Telex 51-426 
LONDON OFFICE 14, Norfolk Street, Strand, W.C.2 
Telephone : Temple Bar 8741-2-3 Telegrams *Croftpal Enrand London"’ Telex 12-3345 
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The car with a 


This car of the Ferodo Test Fleet is packed with equipment to 
record and analyze brake performance. For, when arranging 
schedules for tests, Ferodo research workers must know what 
a brake lining is expected to do under practical conditions, and 


that is what these instruments tell them 


There is a high-speed multi-pen recorder which notes four 

parameters of brake performance: speed, deceleration, brake 

drum temperature and rate at which work is done at the brakes 
The electronic calculating unit installed in the boot 
of the TR.2 

This information is collected electronically, and used by Ferodo 


to devise accurate, reliable testing schedules that help to pro- 


duce brake linings highly resistant to fade and wear. 


ANTI-FADE Brake Linings 


The power pac h for the electronie apparatus, on the 
right of which may be seen some of the intricate 
cable connections 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Orvanisation 
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Three large rear axles 


These illustrations show three interesting axles equipped with Timken tapered-roller 
bearings. Below, at left, the axle of the A.E.C. ‘Reliance’ and ‘Monocoach’. The two 
other views relate to the Kirkstall 24-ton twin-axle bogie. In this, the drive is taken 
first to a ‘ third differential ’ balancing the drive between the first and second axle. One 
sun wheel of this differential gear drives the hollow hypoid pinion of the first axle, 
the other drives a shaft passing through this pinion to a universal shaft at the rear of 
the first axle and driving the hypoid pinion of the second axle, each axle of course having 
its own differential. 

Advantage is taken of the offset, characteristic of the hypoid drive, to take the sun wheel 
shaft over the axle shaft, giving a neat solution to an old problem. 

The use of standard and steep-angle Timken bearings is self-explanatory. 


MADE IN ENGLAND 


REGO 
TRADE 
MARK 
TIMKEN 


tapered-roller bearings 


BRITISH TIMKEN LTD., DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 

Telephone ; Northampton 4921 (10 lines) Telex No. 31-620 Telegrams ; Britimken Northampton Telex 

SUBSIDIARY COMPANIES : Fischer Bearings Company Ltd., Wolverhampton. Timkan-Fischer Stockists Ltd., Birmingham 
™ 
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One of the many industrial applications of Texolex laminated 

moulding n the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 





TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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TODAY'S PROBLEMS IN INDUSTRY 


Cutting Assembly Costs 





One of industry’s big production costs is the assembly of component parts. It’s an important 
cost, expensive in time, in labour, and often in materials. In zinc die casting, however, an 
answer has been found that combines economy with quality production. Take the 
component part shown here, for example. It forms part of a cone winder used in cotton 
spinning and consists of six zinc die castings. So accurate were the die castings that no 
machining was needed, except for tapping holes used in bolting the parts together. That 
means a big saving in assembly time, in labour costs, in waste. However complicated the 
shape, zinc die castings have clean and accurate surfaces. Justifiably this process is claimed 
to be the shortest distance between raw material and finished product 





Write for list of members and publications describing the properties and uses of die castings to 





ZINC ALLOY DIE CASTERS ASSOCIATION 


[ZApsa} 


34 Berkeley Square, London, WJ. Telephone : GROsvenor 6636 
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Success from the start! 


STIRLING MOSS WINS 
AT SILVERSTONE USING 


P Super Plus 


Now Stirling Moss 














Stirling Moss won this year's Dai 
International Sports Car Race at 
Class 3,000 ¢.c. and over, using BP 
100-octane petrol 





answers motorists’ questions : 


BP SUPER PLUS IS 100-OCTANE — WHAT DOES THAT MEAN? 
Moss : Octane number is a measure of the anti-knock quality of a 
petrol. At the top end of the octane scale is a substance called 
iso-octane; at the bottom end, a substance called normal heptane. 
100-octane petrol has the same resistance to knock as 100°), pure 
iso-octane 


CAN BP SUPER PLUS BE USED IN ANY CAR? 
Moss : Yes — quite safely. BP Super Plus cannot possibly harm any 
engine. Of course, you would not get the full benefit from it unless 
you have an engine which really requires the extra octanes — for 
example if it has a high compression ratio. But try it by all means — 
especially if you run a sports car. 
HAS BP SUPER BEEN CHANGED AT ALL? 
Moss : No. It’s just the same quality and just the same price. And it’s 


still your best choice unless your engine is of a type able to take full 
advantage of the 100-octane fuel. 


HAVE YOU CHANGED TO BP SUPER PLUS? 
Moss: Yes. It was an obvious choice for sports car racing. And, 
although my touring car has always run very well on BP Super, it 
goes even better on this new juice. That’s because I have fitted it 
with a special high-compression engine that can make full use of 
100-octane petrol 


Now —a full range of BP petrols to cover every motoring need ‘BP, 
COMPANY LIMITED 


THE BRI’ i PETROLEUM 
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“Well begun” 


“Well begun is half done”’ 
runs the old tradition 
At Midcyl, where castings 


par excellence are made 

by the most modern methods, 
inherent craftsmanship is 

still the basis of 

successful production 


MIDLAND MOTOR 
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The books you read depend to some extent 
on the diamond in their printing and 
production. Diatipt Tools are 

used to produce the polished surface on 
copper printing rolls. They are also 

used for turning calender rolls and for 


surfacing rubber printing plates. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 











Telephone : Basingstoke 1240 Telegrams: Diatipt, Basingstoke 


TRADE MARKS « DIATRU - DIANYF © DIATUF « DIATIPT - DIADUST - DIAFORM - DIADEX « DIATHREAD ~- DIATORC 
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THE STEEL COMPANY OF WALES LEADS BRITAIN’S 
GROWING STEEL PRODUCTION 


Velindre Works Is 
now operating 


The new works at Velindre, near Swansea, 
is built on a site of 48 acres. It began oper- 
ating on July roth and will eventually double 
the Company’s production of cold-reduced 
tinplate. 

Velindre is similar to the tinplate works at 
Trostre, which wascompleted in1951.Trostre 
is already producing at a rate of more than 
400,000 tons per annum. The equipment at 
Velindre will be of 95% British manufacture 
and will include electrolytic tinning lines 
capable of producing all weights up to 1 Ib. 
and differential coatings. The combined re- 
sources of the Company’s plants will include 
five electrolytic tinning lines, 16 hot-dipped 
tinning pots, with automatic inspection and 


stacking and the widest range of size, sub- 
stance and temper, 

One of the new developments in steel 
technology planned for Velindre will be a 
continuous annealing plant. The first of its 
kind in Europe, it will speed production 
while maintaining traditional high standards 
of quality, 

As the production of this plant increases, 
the necessity for further tinplate imports 
which in 1955 totalled 80,000 tons—will 
disappear. 

This latest addition to the plants operated 
by The Steel Company of Wale 


expands production but also increases 


not only 
the 
range of specifications available. 


The Steel Company of Wales Ltd 


Tinplate enquiries should be addressed to 
The Tinplate Sales Manager, The Steel Company of Wales Limited, Carmarthen Road, Swansea, Glamorgan 
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Made by James Neill & t » and obtainable from all tool distributors 
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LUTON 


Luton, home of the Skefko Ball Bearing Company, 
has long been recognised as one of Britain's 
most thriving industrial towns. The rapid 
development of the automobile industry and many 
other branches of light engineering in this area, 
is reflected in the continual expansion of Skefko, 
whose works in Luton are among the most modern 
bearing manufacturing plants in the world 
LEAGRAVE ROAD, LUTON 
Tel: Luton 5700 (14 lines) Grams; Skefko, Telex, Luton 
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T 
W HILE the passenger car industry is relatively in the 
doldrums, the commercial vehicle industry continues to 
prosper and to maintain the position it has won in export 
markets, despite increasingly keen competition from the 
Continent. There are also good grounds for optimism 
regarding the future, and we are certain that the forthcoming 
Commercial Motor Show will prove that British manu- 
facturers are alive to the need for design developments 
if export markets are to be held. 

The design of commercial vehicles for export must, of 
course, raise problems that would not be met, or would not 
have the same importance, if only the home market had 
to be considered. Vehicles must operate satisfactorily 
under conditions that may vary very widely as between 
one market and another, and which are far different from 
conditions in Britain. For instance, overseas operations 
generally entail longer hauls and over worse roads than 
are usually met with in this country. Because of this, 
riding comfort is a prime necessity. 

In recent years great advances have been made in the 
design of public service vehicles and long distance coaches 
with a view to providing the highest possible standard of 
passenger comfort. The greatest care is now taken to 
minimise engine noise, to provide good suspension (some 
interesting new suspensions will be displayed at the Show) 
and to install the type of ventilation and heating best 
suited to the operating conditions. 

For some years, emphasis was chiefly directed to im- 
provements in passenger carrying vehicles, but more 
recently, thought has been given to crew comfort in goods 
carrying vehicles. This development is all the more 
welcome because it once looked as though the British 
industry was lagging behind their Continental competitors 
in cab design. Most manufacturers now realise that crew 
comfort is a most important matter and many modern 
vehicles leave little to be desired. 

Two further points that could be of tremendous benefit 
to the drivers of heavy vehicles are two-pedal control and 
power assisted steering. Both developments are available 
in various forms, but at the moment all that can be said is 
that there is a trend towards their wider use. There is 
no doubt that power-assisted steering and a fully auto- 
matic gearbox would be great advantages for the buses 
used in the heavy traffic of towns and cities 
Although punctures are rare on heavy vehicles, when 
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they do occur they can cause serious hold-ups and may 


create dangerous traffic conditions. Because of this, there 
is considerable interest in tubeless tyres for heavy vehicles 
Work is going on in connection with such tyres, and in 
several quarters, but there are difficulties to be overcome 
before widespread use can be made of them 

Generally, supercharging seems to be 
special applications, but much greater use might be made 
of it. That it can afford appreciable advantages is un 
questioned. The effect of supercharging on power output 
is too well known to call for any remarks here. There 
are, however, other advantages which are commonly 
overlooked, 

For instance, a supercharged engine will give cleaner 
combustion than is obtained with a normally-aspirated 
engine. Therefore, there will be smaller deposits in the 
combustion chamber and on the piston crown. In 
consequence, there is less likelihood that carbon build-up 
will occur round the top land and cause top land drag, a 
condition that may lead to ring sticking or even piston 
seizure. Furthermore, as the combustion is cleaner and 
more complete, the carbon and sooty deposits in the 
combustion chamber are smaller, and there is reduced 
danger that these deposits will find their way to the crank 
case and cause lubricant contamination 

The reduced amount of carbon formation in the com 
bustion chamber means that there is less risk that carbon 
particles will break away from the head of the piston and 
become embedded in the valve seats. Valve pitting is 
considered by many to be a serious problem to-day, and 
at least one organization has observed that with a super 
charged engine there is less pitting because the combustion 
is more complete and cleaner. 

Finally, on this question of supercharging it may be 
pointed out it can help to abate smoky exhaust nuisance 
There has been a good deal of alarmist speculation about 
the effect of exhaust smoke on the health of the populace 
The fact is that diese] exhaust is no more dangerous than 
the exhaust from a petrol engine; that is, in the open the 
concentration of carbon monoxide is not significant 
The diesel exhaust is, however, much more noticeable and 
is unpleasant. In general, it is the mechanical condition 
of the engine and the injector system that is the determining 
factor, but there is reason for thinking that even so, a 
supercharger can lead to improvement 
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Transmissions 


Votes on the Design and Manufacture of Borg-Warner Units 
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ventional transmission is an inescay 
mics of the matter will, however, | 
the production of Borg-Warner tran 
factory recently opened by Borg 
Letchworth, Herts 

To begin with, the Borg-Warner 
already been tried and proven in 
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and expenses. Secondly, the know! 
the engineers of the parent compan 
America has been freely available ¢ 
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lopment troubles 
nd experience of 
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in planning and 
will ensure that 


the high quality of work which is absolutely essential can be 
produced at the lowest possible cost. 

Whereas an organisation undertaking de novo the manu- 
facture of so complicated a mechanism as an automatic 
transmission would have had to solve a good many produc- 
tion problems, at Letchworth matters such as the right types 
of machines and the best operational sequences are based on 
practices that experience in America has shown to be most 
suitable. Nor has the parent company been satisfied merely 
to advise at a distance. Instead, key technicians have been 
sent from America to this country to teach and advise the 
personnel who will eventually have the responsibility of 
running the Letchworth factory. That it has been possible 
to adopt an established design and established production 
methods is, of course, economically important. 

Volume of output is another factor of economic import- 
ance. For at least some time to come, the demand for 
automatic transmissions for any one make of car will not be 
sufficient to warrant any car manufacturer’s undertaking 


their production. Borg-Warner Limited, however, can, and 


the mechanized construction of the Borg-Warner automatic transmission. 


systems in series, ®—multi-disc clutch, G—low gear band 


D, E—epicy 


K, L—free wheels, M—reor epicyclic sun gear 
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do, look forward with confidence to supplying transmissions to 
a number of manufacturers. Admittedly, no two engine 
designs will call for transmissions with exactly similar 
characteristics; therefore, each transmission will be specially 
tailored to suit one specific engine design. Nevertheless, 
the greater part of the components that go to form a trans- 
mission will be common to all designs, and therefore the 
economic benefits of volume production will be obtained. 


The transmission system 

Nominally, the Borg-Warner automatic transmission gives 
three forward speeds, low, intermediate and high, and 
reverse. However, through the incorporation of a hydraulic 
torque converter coupling for use on low and intermediate 
gears, there is a smooth gradation from a maximum in the 
order of 4-6: 1 on the low gear to a minimum in the order 
of 1-435: 1 on the intermediate ratio. For high gear, a 
single-plate clutch couples the engine output direct to the 
transmission mainshaft; this gives a direct 1:1 ratio, and 
the torque converter and the gear system are by-passed 
The torque converter has an output/input ratio ranging 
from 2:16: ltol: 1. 


The change from intermediate to high gear is made in a 
single step, but since this step is about the same as from third 
to fourth gear in a conventional four-speed box and appre 
ciably less than the step from second to third in a three- 
speed box, it does not impose excessive loads on the direct 


drive clutch. Despite this, the direct drive clutch is always 
specially tailored to suit characteristics of the particular 
engine design with which the transmission is to be used 
Reverse is obtained without extra gearing. The drive is 
reversed through the front epicyclic set and reduced to a 
4°34: 1 ratio in the rear epicyclic set. 

The whole mechanism is hydraulically operated 
pumps supply hydraulic pressure. One is located at the 
front of the gearbox and is driven direct from the engine. 
It therefore supplies pressure at all times when the engine 
is running. The second pump is at the rear of the box 
and is driven direct from the output shaft. It can supply 
pressure only when the vehicle is moving in a forward 
direction. A special valve unit controls the output from 
the pumps. This unit, in addition to acting as a relief valve, 
also causes the front pump to discharge freely when the out- 
put from the rear pump is sufficient to actuate the transmis- 
sion, thus improving the mechanical efficiency of the system 

Control is effected through two valves: (a) a manually 
operated selector valve and (6) a centrifugally operated 
governor valve. The governor is coupled to the accelerator 
pedal linkage. The selector valve is coupled to a lever 
immediately in front of the steering wheel. This lever has 
five positions indicated by a pointer that moves over a 
quadrant marked P (park), N (neutral), D (drive), L (low 
and R (reverse). As a safety measure, the ignition is wired 
in such a manner that the engine can be started only when 
the selector is in the P or N position. In the P position, a 
pawl engages with a gear on the mainshaft, which is therefore 
locked against rotation in either direction. This device will 
hold the vehicle stationary on the steepest gradient. In the 
N position the pawl is disengaged and the vehicle is free to 
move, but no drive is transmitted. 

When the lever is in the D (drive) position, the operation 
of the transmission is fully automatic over the whole range. 
That is, gear changes up and down are made automatically in 
relation to the combination of vehicle speed and accelerator 
pedal position; the pedal position is, of course, indicative of 
the torque demand. If there is need for sustained engine 
braking, for example on a long descent, the lever may be 
moved to the L position at any speed below 40 m.p.h. and 
the transmission will then not automatically change out of 


Two 


low gear. 
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The five positions of the selector valve 


The mechanical construction of the transmission is shown 


Fig. | There are the following major component: 
A single plate clutch, A, 
ditions transmits engine 
mainshaft, B, and thence to the propelles 
ratio 
An hydraulic torque converter, ¢ 
output to the gear system, except 
engaged 
Two epicyclic gear trains, D and E, in serie: 

A multi-dise clutch, F, which can lock the front epicycli: 

train so that it rotates as a unit 

Three brake bands, G, H and J, for re verse gear, low and 

forward drive respectively, and two freewheels, K and | 

mounted on the sun gear, M, of the rear epicyclic unit 

The ring gear of the front epicyclic train is coupled direct 

to the driven member of the torque converter. It is therefor: 
the driving member of the whole gear tem Che planet 
carrier of the front unit is splined direct to the ring gear of 
the rear epicyclic train. It incorporates a brake drum, used 
for reverse, and the inner pick-up point of the multi-dis 
clutch. The front sun gear incorporates a brake drum for 
low gear and the outer pick-up point of the multi-dise clutch 

An extension of this unit straddles the rear epicyclic and 

carries at its rear end the outer member of a freewheel that 

un gear 
engaged, the 


which under appropriate con 
direct to the a arbox 
haft at 1: 1 


output 


which transmits engine 


when direct drive i 


has its inner member mounted on the rear 


In operation, when the multi-disce clutch is 
sun gear of the front train is locked to the planet carrier, and 


consequently the front epicyclic rotates as a unit, with the 


result that engine output is transmitted direct from the torque 


converter to the ring gear of the rear epicyclic at a1: 1 ratio 
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matic representation of the action of the governor valve 


If the multi-disc clutch is disengaged | the sun gear of Hydraulic system 

the front epicyclic is held by the low nd, G, the planet As was stated earlier, hydraulic pressure is supplied by 
carrier is driven at reduced speed and nits power tothe two pumps, one located at the front end and the other 
ring gear of the rear epicyclic at that + d speed. When at the rear end of the gearbox. The front pump is of the 
the multi-disc clutch is disengaged and the reverse band H_ internal gear type. It is driven from the engine through the 


is applied, the planet carrier is locked. Consequently, the torque converter casing, and consequently supplies pressure 
sun gear is driven in the reverse dir at an increased 
speed and through the freewheel at the rear end it drives the 
sun gear of the rear epicyclic unit in the 1 rse direction at 
the increased speed 


TABLEL ENGAGEMENT AND OPERATION OF UNITS 





Rear epicyclic train Gear 


The ring gear of the rear epicycli lined direct to the . : 
cs £ the { F ste of Sei eal High Inter- Low Reverse 
planet carrier of the front epicyclic, w he planet carrier (Direct) mediate 


is splined direct to the gearbox mainshaft to transmit the 
output from the epicyclic sets. Th n gear carries the Direct drive clutch Engaged Dis- Dis Dis- 
engaged engaged engaged 


inner member of the freewheel that |! its outer member 

. Multi-disc clutch Engaged Engaged Dis Dis- 
carried in the low drum and plate w! form the extension engaged engaged 
of the front epicyclic sun gear rhis freewheel is arranged Forward band Applied Applied Applied Free 


to drive the rear sun gear in reverse direction when the front 
sun gear is also rotating in the rever ction. A second Low band Free Free Applied Free 
freewheel on which the forward drun ounted is carried Reverse band Free Free Free Applied 
by the rear sun gear. The drum i rranged that when - 
the band J is applied, the sun gear i ked against revers Ring . DR DR 
ree f 

e-news Planet into Rotates DN 0 

In forward operation, power is tran tted to the ring gear Front carrier’ mediate as a 
of the rear epicyclic unit either dir at a reduced ratio epicyclic Sun gear but runs unit 0 
according to requirements. Since | planet carrier is free 
splined to the gearbox mainshaft, U un gear tends to Ratio I J 1-610 
rotate in a reverse direction, but is p: ted from so doing Ring DR DR 
by the band J and its associated fr eel, The planet gear As 


carrier is therefore driven forward at a reduced ratio. When Planet inter- DN DN 
carrier’ mediate 


everse band H is applied to the front epicyclic, it ¢ 
the rever : PI : peyeue, also ‘ Sun gear’ but runs 0 0 
locks the ring gear of the rear epic\ onsequently when free 
a reverse torque is applied to the sun gear, the planet carrier Ratio 1-435 
of the rear epicyclic is also driven in reverse direction, - 

1 at a gear reduction that more yensates for th Overall ratio 2310 
i i i = “ ) npe aie > 
arx ue oe i ? (without converter 
step-up in the front epicycli I engagement and reduction 


operation of the various units ar rised in Table I 
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at all times that the engine is running. The rear pump is of 
normal gear type and is driven off the output shaft. It 
supplies pressure only when the vehicle is running in a 
forward direction. Output from each pump is led separately 
to a compound relief valve and thence via ball check valves 
to the control system. Primarily, the function of the com- 
pound relief valve is to regulate the hydraulic pressure, but 
it is so arranged that it also causes the front pump to dis- 
charge freely when the output from the rear pump is suffi- 
cient to meet all requirements. 

Between the rear pump and the main relief valve there are 
passages which communica*e with a parking paw! interlock 
and a reverse interlock. This arrangement effectively 
prevents “Park’’ or “‘Reverse’”’ being engaged when there is 
any appreciable delivery from the rear pump; that is, when 
the vehicle is travelling forward at more than about three 
miles an hour. The main relief valve supplies pressure to 
two points only, namely, to the selector valve and to the 
converter shuttle valve. The function of the shuttle valve is 
to control the pressure in the converter. A lubrication 
valve permits oil to return to the gearbox for lubricating the 
mechanism; it also prevents the converter from draining 
when stationary. 


The selector valve 

Fig. 2 shows diagramatically the positions of the selector 
valve in relation to ports in the valve body corresponding 
to the five positions, P, N, D, L, R, of the selector lever. 
There are eight ports in all. For convenience of reference 
they are numbered | to 8 in the illustration. 

Port No. 2 is the sole source of hydraulic supply to the 
control system. It will be seen from the illustration that in 
the P and N positions, the valve completely closes this port, 


Fig. 4 


inspection bay, C-—torque converter section, O 


A—receiving and shipping bay, B 


H—outomotic transmission machining, J—grinding section, 


assembly, P—overdrive assembly, @ 











cast iron storage, & 
non-productive stores 


static test, A 


so that the hydraulic system is out of action. Port No. 3 
is open to hydraulic pressure at all times when port No. 2 
is open. It leads to an accumulator piston 

No. 4 port is open to pressure when the valve is in either 
the D or the L position. It supplies pressure to the forward 
band servo and to a relay valve that controls the low band 
servo, This port is also in direct connection with port No, 8 
Pressure supply to the governor is effected through port 
No. 5, which is open only when the selector lever is in the 
D position, that is, only when the transmission is fully 
automatic. No. 6 port is a discharge port tothe sump. It 
vents either port No. 5 or port No. 7 as required 

Port No. 7 leads to the low band relay valve piston and is 
supplied with pressure via port No. 8 when the selector valve 
is in the L position. It is vented via port No. 6 when the 
valve is in the D position. No 
the reverse band servo when the selector valve is in the R 
position; in all other valve positions, it vents the servo. 

The function of the band relay valve is to admit 
pressure from port No. 4 to the low band servo when the 
selector valve is in the L position, or when the vehicle is 
started from rest in low gear with the selector valve in the 
In the latter case, the pressure is released when 
This is effected 


1 port supplies pressure to 


low 


D position. 
the change into intermediate gear occurs 
by means of a connection to the passage in the governor 
circuit, which operates the multi-disc clutch. When the 
selector valve is in the D position, pressure from the governor 
circuit moves a spring-loaded floating member of the relay 
valve in such a way as to cut off the pressure supply to the 
low band servo and to vent that servo. On the other hand, 
when the selector valve is in the L position, pressure is fed 
via ports 7 and 8 to the opposite end of the floating member, 
which is thus held firmly in the position that allows pressure 


Layout of the production area 
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Fig. 5 


Eight-station hobber for cutting ¢t 


mainshaft 


to be supplied to the servo. Th : conditions ar¢ 
summarized in Table II; No. 2 port it is the source of 
supply, is not included, 


of splines on the 


The governor valve 

The manner in which the governor valve functions is 
illustrated diagrammatically in Fig. 3, in which (a) represents 
the low, (b) the intermediate and (c) the high (direct drive) 
positions of the valve. There are four ports in the valve 
body:— 

A—the pressure passage from the selector valve. 

B—a passage to the multi-disc clutch with an extension 

to the low band relay valve. 

C—a passage to the direct drive clutch, 

D—a vent for pressure release. 

As can be seen from the diagram, the valve itself is 
attached to one end of the centrifugal governor, while the 
other end of the governor is linked to the accelerator pedal. 
In effect, the governor forms a variable distance piece 
between the accelerator pedal and the valve. For a given 
pedal position, the effective length of the governor is reduced 
as speed increases; while conversely, at a constant speed the 
effective length increases as the accelerator pedal is depressed. 
Therefore, the actual position of the valve is determined by 
the combination of speed and torque demand, 

At low speeds, or even at moderate speeds with the pedal 
hard down, the valve is in the position shown at (a) in Fig. 3. 


TABLE I. PORT CONDITIONS FOR THE FIVE 
SELECTOR VALVE POSITIONS 





Ports dead or 
vented 


Ports under 
pressure 


Selector valve 
position 


P or N none all 
D 7 8 
I 


R 











In this position, pressure is admitted to the valve body via 
port A, but the other three ports are completely cut off. 
This is the low gear position. As speed increases, or if the 


Fig. 6. On these eight-station 
machines the epicyclic ring gears 
are hobbed 
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speed remains constant but the accelerator pedal is released, 
the valve moves to the position shown at (6), thus opening 
port B and thereby leading to the engagement of intermediate 
gear. At further increase of speed, the valve is moved to 
position (c) to open port C to lead to engagemnet of the high 
gear (direct drive). As the vehicle speed decreases, or if 
the accelerator is depressed to maintain a constant speed, the 
valve moves upward, first closing port C from the pressure 
supply and venting it via port D, and eventually the same 
happens with port B. 

A detent is fitted in the accelerator pedal linkage. It comes 
into effect at normal full throttle opening. If, however, full 
torque is required for a burst of acceleration or for speed on 
a severe gradient, the pedal can be “kicked down”’ past the 
normal full throttle position. This releases the direct drive 
clutch and, since the transmission remains conditioned for 
intermediate gear while it is in high (direct drive) gear, the 
lower ratio is engaged immediately the oil supply to the 
direct drive clutch is cut off. 


Production facilities 

The single-storey factory building, which is devoted solely 
to the manufacture of automatic transmissions and over- 
drives, has a productive floor area of almost 200,000 square 
feet. The layout is shown in Fig. 4. As can be seen from 
the illustration, great care has been taken to obtain flow 
production in an orderly sequence from raw material to 
final despatch. In general, raw materials are trucked from 
the receiving areas to the appropriate production areas in 
suitable stillages or tote boxes. Even the heaviest component 
produced in this factory can be handled manually without 
appreciable effort; therefore, there is no reason for elaborate 
mechanical handling equipment for inter-operation transfer, 
but for this purpose, considerable use is made of roller 
conveyors. 


The faces of automatic transmission casings are machined on 
drum mills 


Fig. 8. 
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Fig 7 Magazine feed shaving machines for finishing epicy< lie gears 


It is almost needless to say that the machine tools through 
out the factory are of the highest standard, both for precision 
and output. The precision is necessary because very close 
tolerances must be maintained on most of the components 
In general the components are not such as lend themselves 
to machining on automatic in-line transfer machines, a 
technique that is applied only to the main casing and the 
extension casing. Considerable use is, however, made of 
standard multi-station rotary indexing 
example, much of the gear cutting is carried out on eight 
station hobbing machines of the type shown in Fig. 5. The 


machines, For 


components finished on these machines are generally finished 


Fig. 9. The transfer machine line for Borg-Warner automatic trans 
mission casings 





Fig. 10. A rotary indexing machine for d g angular holes in the Fig . The roll-over station in one of the in-line transfer machines 
casing for transmission casings 


Fig In-line transfer machine for extension casings Fig. 13. Work fixtures for the extension casing are returned by the 
Components pass through twice conveyor shown in this illustration 


Fig. 14. Birlec pit-type furnaces in the heat treatment section 


enguaala 


anni ioe : 
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by shaving on machines which are magazine loaded and have 
full automatic cycles, see Fig. 6. Hobbing machines are also 
used for cutting splines on the mainshaft, see Fig. 7 

It is not intended to describe the manufacture of any one 
component in detail, but to confine these notes to brief 
references to certain machines used in the production of main 
and extension casings. At the first operation on the main 
casing, the bottom face is ground, and following this the ends 
and sides are milled on two drum mills, one of which is shown 
in Fig. 8. All the necessary drillings and tappings on this 
component is carried out on a machine line, which comprises 
a 8ix~station in line transfer machine, a five-station horizontal 
rotary indexing machine for angular holes, an eight-station 
in-line transfer machine, a roll-over device which turns the 
component through 90 deg, and a two-station in-line transfer 
machine. Figs 9, 10 and 11 show these machines. 

In the main transmission casing there are several holes 


Fig. 15. 


which must be bored to close tolerances and to close dimen- 
sional relationship with other elements. Heald or Ex-Cell-O 
boring machines are used, in certain instances with multiple 
tooling to allow several bores and faces to be machined at one 
setting. This not only leads to a saving in labour costs, but 
even more important, it leads to greater accuracy 

An interesting operational sequence is carried out on the 
extension casing. For this, a Cross ten-station in-line 
automatic transfer machine is used. On this machine, which 
is shown in Figs. 12 and 13, the transfer rail carries a series 
of jigs. The component is loaded into a jig and passes 
through the machine for operations on two opposed faces 
At the end of the machine, the transfer rail turns through 
90 deg and carries the work along until it is clear of the heads 
on one side. At this point another turn through 90 deg is 
made and the work is carried along towards the loading end 
of the machine. Before the loading end is reached, the work 
is taken from the jig and two minor operations are carried 
out on machines immediately adjacent. The component is 
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The assembly area at the Borg-Warner factory is air conditioned and pressurized to ensure the highest possible 


then reloaded on the the jig but in a different position The 
transfer mechanism then carries the loaded jig round to the 
first station and thence through the machine again, but with 
two fresh faces offered to the tools. Incidentally, for all the 
in-line transfer machines tool-setting 


gauges to facilitate tool changes 


there are special 


Heat treatment 

The heat 
production area in such a position that the flow sequence is 
not broken. Needless to say, heat treatment is a matter of 
fundamental importance in the production of both automati« 
of this 


treatment department is located within th 


transmissions and overdrives. Becaus« very careful 

consideration has been given to the type of equipment that is 

installed, Briefly, the equipment in this section comprises 
Two Birlec pit-type furnaces with radiant tube heating, 


see Fig. 14. A large quenching tank is installed between the 


>)“: 


standard of cleanliness 


furnaces. These furnaces are mainly used for gas carburi 
sing overdrive shafts rhree Birle 
furnaces with integral quench tank Phey can be 
gas carburizing, 
hardening. Planet pins, pinion 
among the components treated in th 
One rotary Holcroft furnace 
This furnace can also be used for gas cart 
nitriding. It is chiefly for tr 
mission gears 
These furnaces 
supplied from four generator 
250 ft* capacity. It is interesting that in 


batch type 
used for 


output 


carbo-nitriding innealing and bright 


and brake drum hubs are 
furnaces 

with continuous quenching 
irising, and carbo 
used wing automatic tran 
endothermk 


1200 


all employ an atmospher« 


two of and two of 
contradistinction to 
which is to crack town ga 
Borg-Warner crack 


tter more 


general practice in this country 
to provide the 
propane, 
consistent results 
cleaned in a 


furnace atmospher 
and 


treated in the foregoing 


they consider it gi he 
All parts that ar 


Dawson 


because 


furnaces are team washer befor 


before treatment 





ion is dynamometer 


Fig. 16. Every Borg-Warner automatic tr 


tested 


d above, the heat 
ntinuous low tem 
pe. This furnace 
work passes before 
ilso a Birlec contin- 
Work for this, passes 
rs the furnace. 
rdening is the most 
gards both product 
Therefore, two Wild 


In addition to the equipment mentior 
treatment section includes a Holcroft 
perature tempering furnace of the tra 
has an integral washer through whi 
entering the furnace proper. ‘Ther 
uous mesh belt tempering furna 
through a Curran washer befor: 

For certain components, induction 
suitable form of heat treatment, a 
quality and manufacturing economy 
Barfield and one English Electri hardening 
machines are installed in the heat treatment section. Both 
Wild-Barfield machines have thre: ations, On one of 
these machines, two stations are used for selective hardening 
on mainshafts for automatic transmissions; the third station 
is tooled for the treatment of sun gea Two stations on 
the second Wild-Barfield machine are used for hardening 
planet pins, while the third is used for tempering one end 
of the previously furnace-hardened governor control valve 
The English Electric machine is u for overdrive parts 
Any components that require tempering after induction 
hardening pass straight to a Holcroft belt draw furnace 
The heat treatment equipment al includes a cyanide 
installation for overdrive parts and Wild-Barfield mesh 
belt brazing furnace, 

Finished components are deliver 
stores, where they are held until t are 
assembly section. Transfer from t 
stores is by trucking, but from th 
area it is by closed circuit overhe conveyor. As the 
automatic transmission is an hydraulic unit, scrupulous 
cleanliness is absolutely essential ensure that all the 
parts are clean when they reach th embly department, 
they pass through a steam press washer before they 
reach the assembly department. Furthermore, special 
precautions have been taken to give dust-free conditions in 
the assembly department. For instan 
that the differential between the normal atmospheric pressure 
outside the department and the slightly higher pressure 
inside will prevent the entry of any dust laden air 

In the assembly department, whi shown in Fig. 15, 
short sub-assembly benches run at right angles to a series of 
The benches are so arranged that the 

ent to the assembly 

In the course of 
out, and finally the 
na running test on 
tightness before it is 


juction 


the finished parts 
required in the 


res to the assembly 


it is pressurised so 


assembly conveyors. 
sub-assembly is completed at a point a 
conveyor station at which it is requ 
assembly, various checks are carri 
complete automatic transmission 

a dynamometer and a static test for 
passed to the despatch area 
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There are five test dynamometers, each capable of handling 
80-90 transmissions per day 


Fig. 17. 


Inspection 

Rigorous inspection is necessary to ensure that the specified 
high standard of quality is maintained. Raw material 
control is carried out on conventional lines. For example, 
chemical analyses and metallurgical examinations are carried 
out on samples from every batch of gear blanks before the 
batch is released to production. Machining inspection 
is also carried out in a conventional manner by patrol 
inspection during operations and by final inspection of 
percentage samples before work is transferred to the finished 
parts stores. Statistical quality control methods are used 
to ensure that as far as possible remedial action is taken 
before, and not after, the work fails to meet specification. 

In the production of individual components, percentage 
inspection is all that is necessary, but during the course of 
assembly 100 per cent inspection is carried out at certain 
points. For example, two valves are fitted into a central 
hole which is drilled for a length of about 14in in the main- 
shaft. These valves, incidentally, are frozen in liquid 
nitrogen to shrink them slightly so that they can be freely 
inserted into position. When they return to normal tem- 
perature and therefore towards their original dimensions 
they are locked fast in position. After these valves have 
been inserted, there is 100 per cent inspection to ensure that 
they function correctly. 

Pinions for the epicyclic gear trains are also given 100 per 
cent inspection for noise level, Even slight imperfections in 
these gears can cause undue noise in operation. Because of 
this every pinion is run against a master gear on a Gear- 
There is also 100 per cent inspection on 
the front pump assembly and on the extension casing 
assembly which incorporates the rear pump. These are 
hydraulic tests carried out on special rigs, which include all 
the necessary instrumentation to ensure that the characteris- 
tics are correct for the application for which the transmission 
is to be used. 

Every automatic transmission is individually tested on a 
dynamometer of the type shown in Fig. 16. In all there are 
five dynamometers, see Fig. 17, each capable of testing 80- 
90 units per day. On each dynamometer, the electric motor 
has its own electric speed indicator; the speed is regulated by 
a rheostat on the control panel. The conditions for the 
generator are pre-set, and a mechanical hand brake is avail- 
able to simulate road conditions. 

There are eight gauges on the dynamometer instrument 
panel, They record the pressures for the front pump, the 
rear pump, the converter, the multi-disc clutch, the forward 
servo, the low servo, the direct drive clutch and the reverse 
The test procedure includes checks on safety devices 


Speed machine. 


servo, 
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(the parking paw! and reverse interiocks) as well as checks 
on engagement speeds and the correct functioning of the 
freewheels. This equipment permits a most searching check 
on the functioning of the transmission to ensure that it 
operates in accordance with the specified gear-change pattern 

The unit, minus the oil pan and filter shroud, is lifted from 
the conveyor by electric hoist and is lowered on to locating 
pins on the dynamometer, where it is secured by hydraulically 
operated clamps. Movement of one hand lever engages the 
tailstock with the drive flange on the gearbox, and movement 
of another hand lever engages the torque converter in the 
dynamometer with the pump drive at the front of the box 
(Incidentally, the converter in the dynamometer is an in- 
tegral part of the test rig and is not the unit that will be used 
with the gearbox. Torque converters for use with gearboxes 
are tested separately.) Operation of a third lever, simul- 
taneously and by hydraulic action attaches to the gauges all 
the pressure take-off points on the box, except for that for 


the rear pump which is attached by hand. If the box passes 
the tests, it is transferred to the final 
where the filter shroud, oil pan and pressure take-off plugs 
are fitted. Finally, and outside the assembly department, 
the box is pressure tested for oil tightness 

Road tests are carried out daily on transmissions taken at 
random from | Each 
test is, of cour °, carried out in the type of car for which the 
transmission to Before the 
assembled into the vehicle, various points are checked, and 
after assembly into the vehicle, but prior to the road tests, 
other points are checked. The actual road test is divided 
into five divisions, each one dealing with one selector position 
Although it is not possible in these notes to give the road test 


issembly conveyor 


ose ready for despatch to customers 


be used transmission is 


procedure, it may be said the tests is of a most comprehensive 
and searching nature to ensure that the 
only functions correctly but also has the correct characteris 
tics for the application in which it is to be used 


transmission not 
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Brief Reviews of Current Technical Books 


Reifen-Fibel (Tyre Handbook) 
In German, by Hermann Schoepe. 


Stuttgart: BerLINER UNION G.M.B.H., Germany 
74 = 5. 153 pp. Price D.M. 7.80. 


This book has been written for the purpose of providing vehicle 
operators and service organizations with information on the 
engineering problems of tyre manufacture and use. Thus, by 
sponsoring better understanding, it should lead to greater safety 
and enable increased mileages to be obtained. ‘The author has 
succeeded in presenting interesting and informative data in a 
clear and concise manner. Chapter | is headed Properties; it 
covers tyre sizes, adhesion, spring qualities, rolling resistance, etc 
The remainder of the chapters are: Manufacture; Installation; 
Balancing; Wear; Defects; Maintenance; and Repair. An 
appendix deals with special tyre forms, as used for tractors and 
cross-country vehicles. This book should do a great deal to 
improve the understanding of tyre problems and should be 
welcome to car owners and designers who understand the 
German language 
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Die Blendstérwirkung im Strassenverkehr (The 
Disturbing Effect of Glare in Road Traffic). 
Deutsche Kraftfahrtforschung, No. 90. 

In German, by Helmut Lossagk, Dr. Ing.-Habil 

Dusseldorf: Vp!-VeRLAG G.M.B.H. 1955. 114 


20 pp. 

Considering the importance of the subject of headlight glare, 
the amount of information available on its effect on accident rates 
is insignificant This is surprising in view of the background of 
the ever-increasing density of road traffic. The necessity for 
devising objective methods of assessing the light conditions, in 
terms of the possibility of their being either the prime cause of 
or a contributory factor to accidents, becomes apparent when 
considering that the more usually adopted subjective methods of 
evaluation conceivably might lead to a miscarriage of justice 

Therefore, this monograph is an important and welcome 
addition to the literature on automobile and general road traffic 
safety. The ability to perceive an object encountered during 
night driving does not depend solely upon the light intensity in the 
horizontal plane, nor on the light projected from the vehicle 
headlamps. Data of this nature are in any case insufficient to 
determine the distance at which an obstacle can be seen by the 
driver. The obstacle is visible only if the intensity of the road or 
vehicle lights is such that the difference between the light reflected 
by the obstacle and that reflected by the surroundings, as seen by 
the driver, is greater than the brightness threshold of the area of the 
retina upon which the image is reproduced 

To investigate this aspect of eye reaction, a special glare inter 
ference meter was used by the author; this is dealt with briefly, 
together with a general discussion of its development. The 
various aspects of and data relating to light intensities are con 
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sidered next. Then there are fourteen sets of graphs showing 
how the values of the brightness threshold are affected by different 
conditions encountered during night driving These valuabk 
data were obtained by the author and others by means of laboratory 
and road investigations. In this work, the information is corre 
lated in such a form that it is of use to both the practicing engineer 
and the research worker. It concludes with a bibliography of one 
hundred references. The whole work is a most useful contribu 
tion to the literature on the subject, and it should be welcome 
not only to vehicle and accessory designers but also to police and 
legal authorities 

Lubrication for 


The Theory and Practice of 


Engineers. 

By Dudley D Fuller 
New York: JOHN WILEY AND Sons, IN« 
London: CHAPMAN AND HALL LTp., 37 E 

1956, 9 54. 431 pp. Price 84s 
the first book to offer a 
in English of hydrodynamic theory, with emphasis on the 
engineer's point of view The author ha with great 
success, at presenting the theory of lubrication to the engineer 
in the most understandable and usable form. To begin with, th 
theory of lubrication is dealt with in a most lucid manner, and 
the principles enunciated are then applied to a wide range of 
lubrication problem In the discussion of the problem 
numerous examples are worked out. In addition, many 
designs are also given 

[he work is divided into 12 chapters of which the first, as i 
only logical, deals in 22 pages with the fundamentals of viscosity 
and flow. In the ond chapter, which runs to 
and its variables are dealt ome detail 
lubrication is considered in the third chapter, 44 n 
hydrostatic squeeze films in the fifth Hydrodynamic 
lubrication, which is perhaps the most important for the aut 
mobile engineer, is then dealt with in two chapter Ihe first 
of these occupies 46 pages and deals with general principle 
while the second, 31 pages, is concerned solely with hydrodynamic 
lubrication of journal beurings, certainly the most widely used 
and probably the most useful bearing A valuable 
this chapter is devoted to practical design considerations 

Friction and power losses in journal bearings are considered 
in the seventh chapter The study of this chapter and the 
application of the knowledge gained i trongly recommended 
as a means of avoiding bearing failures Some typical industrial 
bearings form the subject of the eighth chapter and air-lubricated 
bearings that of the ninth. Dry friction and boundary friction 
are the subjects of the next two chapter 

The final chapter deals with bearing materials. Most of thi 
chapter is, of course, concerned with the commoner bearing 
materials, but the properties of the lesser used materials are also 
discussed, A bibliography is appended to each chapter and th 
work is adequately indexed 
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ALUMINIUM FOR RADIATORS 


A Resume of American Investigations and Developments 


Duame the past few years, much work has been done _ preferred solders and their performances and costs. Joint 
to develop aluminium automobile radiator Interest in the and corrosion tests on assemblies made with a wide variety 
subject has recently been increased | e higher cost and of solder composition, indicate that zinc-tin and zinc- 
relative shortage of competitive materials. Aluminium cadmium solders having more than 70 per cent. zinc are the 
radiators are also attractive because of their light weight and most satisfactory for aluminium-brass radiator cores. 
good heat transfer properties. Sor f the experimental Trace-element additions have also been made to the com- 
work carried out on this type of radiator was recently positions to improve soldering characteristics. The lead- 
described to the Society of Automotive Engineers in New _ tin solders now used for copper-brass cores are unsatisfactory 
Jersey by J. D. Dowd and D. G. Vandenburg, both of for aluminium-brass cores because of corrosion problems. 
Alcoa Research Laboratories, and E. P. White of the Several types of flux are available for use in soldering 
Aluminium Company of America aluminium fin-brass tube cores. Some of these are organic 
The various types of construction and materials that have solutions that are non-corrosive; others are inorganic salt 
been considered for aluminium radiators are summarised in mixtures and are corrosive. Residues of the salt fluxes must 
Table I. Some of the combination own have reached be removed subsequent to soldering to prevent increased 
the commercial development stag: whereas others have corrosion of the soldered joints. 
been made and tested only on a laboratory scale. All full- The procedures for furnace soldering aluminium-brass 
scale and most small-scale work ha n conducted with radiator cores are essentially the same as those now employed 
tube and fin radiators having either corrugated or flat fins for furnace soldering copper-brass cores. With the 
Experiments have been made with c r radiators, but the aluminium fin construction, however, the times and tem- 
results were not entirely satisfactory peratures for coating the brass tubes and for soldering the 
Aluminium can be incorporated into tube and fin radiators cores must be controlled more closely to prevent excessive 
in two ways, It can be used for fins only, with the tubes, penetration and diffusion of the solder into the brass tubes. 
tanks and fittings made of brass; or it can be used for the When the conditions are properly adjusted, consistently good 
entire radiator, It is agreed by many that all-aluminium furnace soldered aluminium-brass cores can be obtained. 
radiators made by either soldering or brazing will ultimately 
be adopted. Industry at present fa rs the aluminium 
brass construction, however, becau ntails only minor 
changes in existing manufacturing fa and procedures 


All-aluminium radiators 


By far the most experience in fabricating all-aluminium 


Corrosion problems of the water side of this type of radiator radiators has been with brazed assemblies. In such assem- 


are also expected to be the sam for present types blies, brazing sheet is used for the tubes, headers, and tanks, 
Furthermore, leaks could be repaired by most of the with bare or Alclad aluminium for the fins. Alloys used in 
techniques employed in repairing bra pper cores. brazing aluminium are relatively high in silicon content. 
The brazing material most frequently used for radiator 

b d construction is known as 4343 alloy, and has a metling range 
Aluminium-brass radiators of 1,070 to 1,135 deg F. Basic sheet material for radiators 
Aluminium-fin, brass-tube radiators are fabricated by the — is 3003 alloy, with a melting range of 1,190 to 1,210 deg F. 
same techniques used for copper-fin, brass-tube radiators In making brazed radiators, the tube and fin components 
To obtain an assembly having adequate resistance to are first assembled into cores. These cores are degreased, 
corrosion, however, it is necessary ders specifically preheated, to about 1,000 deg F., and dip brazed into a 
molten salt flux bath at about 1,120 deg F., after which they 


designed for aluminium be used Table II lists some 


rABLE 1. AUTOMOBILE RADIATORS 





Types and Components 


Tubes Fins Joining Material Joining Process 


Aluminium-fin brass-tube radiat 
A. Fin and tube type 
Brass tubes Alclad 3003 or 90 Zn--10 Cd 
Solder coated 3003 70 Zn-—-30 Sn Furnace soldering 


Brass tubes Copper coated 
Solder coated 3003 70Pb—-30 Sn Furnace soldering 


B. Cellular type 
Copper or brass tube Copper coated 
Solder coated 3003 70Pb--30 Sn Dip in solder 


All-aluminium radiator 
A. Fin and tube type 
No. 100 Brazing Sheet Alclad 3003 or Brazing alloy Dip brazing 
No. 11 Brazing Sheet 3003 4343 Furnace brazing 


B, Cellular type 
Alclad 3003 Alclad 3003 or Zinc 
3003 3003 95 Zn--5 Al Dip in solder 
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TABLE Il. CHARACTERISTICS OF SOLDERED BRASS-TUBE, ALUMINIUM FIN ASSEMBLIES 








Zn! 


0.258 
790 deg F 
Fair 
Moderate 
Strong 


Density, Ib/in} 
Liquidus temperature 
Coating evaluation : y 
Contamination of solder by brass 
Strength of soldered joints 
Relative corrosion evaluation2 
Brass--Al cores 

Brass---Cu cores 


Cost factor, per cent of 70Pb—30Sn* 29 





95 per cent Zn 


70 per cent Pb 
30 per cent Sn 
Solder 


70 per cent Zn 
30 per cent Sn 
Solder 


90 per cent Zn 
10 per cent Cd 
Solder 


5 per cent Al 
Solder 


0.351 
500 deg k 
Excellent 

Little 

Weak 


0.260 
710 deg | 
(00d 
Slight 
Strong 


0.262 
750 deg F 
Good 
Slight 
Strong 


0.239 
720 deg F 
Fair 
Moderate 
Strong 


( D 
B \ 
58 7 100 








f 


! This solder combination is commonly used for copper-brass radiator construction and 1s shown in this table for comparative purposes onl 


2 A is highest rating. 

3 For equivalent coating thickness. 
are cleaned to remove any residual flux. This procedure 
gives satisfactory radiator cores, but is expensive because of 
the major changes required in plant and procedure and the 
difficulty in removing all the residual flux. Furnace brazing 
would be more desirable because it is similar to furnace 
soldering which is now used ; the residual flux could also 
be removed more readily. The development of adequate 
furnace brazing procedures is being actively pursued. 

Although brazing has been used most extensively in 
making all-aluminium radiator cores, it is believed that 
satisfactory furnace soldering procedures can eventually be 
developed. From a fabricating viewpoint, this would be 
decidedly superior to brazing because lower temperatures 
can be used and the control of joining times and temperatures 
will not be so critical. Furthermore, the repair of leaks 
might be more easily accomplished. 


General corrosion considerations 

An important consideration in selecting aluminium alloys 
for automobile radiators, is their relative resistance to 
corrosion, An application that closely parallels the use of 
aluminium fins on radiators is the use of aluminium fins for 
the evaporator and condenser coils of air conditioners, For 
such units, aluminium fins mechanically bonded to copper 
tubing have become standard. Aluminium heat exchanger 
tubes have demonstrated their ability to handle many types 
of water. 

There are several basic factors that should be kept in mind 
when considering corrosion resistance in aluminium 
radiators. Perhaps the most important of these is that 
aluminium is protected to a large extent by the thin oxide 
film that forms spontaneously on an aluminium surface 
exposed to the atmosphere. This oxide re-forms when it is 
scratched or otherwise damaged. Another valuable charac- 
teristic of aluminium alloys is that the rate of corrosion 
decreases with the period of exposure in many environments 
This characteristic has been shown by comprehensive tests 
of various aluminium alloys exposed to different atmospheres 
for up to 20 years, as well as by examination of samples 
taken from actual installations, 

Another factor to be considered is the solution potential 
relationship of the alloys encountered in radiator construction 
The solution potential of a metal is dependent upon the 
composition and temperature of the solution. Laboratory 
measurements indicate that in most radiator coolants, the 
metals are arranged by solution potentials in the order shown 
in Table III. These relationships become an important 
consideration when assessing corrosion when 
dissimilar metals are in contact and exposed to an electrolyte, 
galvanic cells result. The hazard of accelerated localized 
corrosion, resulting from galvanic action, exists at the inter- 
face between the aluminium fin and the solder fillet in the 


because, 
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aluminium-brass radiator. In contrast, galvanic relationr 
ships are used to advantage in Alclad aluminium radiato 
tubes, 

Alclad aluminium products were developed to resist the 
highly localized attack sometimes encountered on non-clad 
aluminium products. As the name suggests, an Alclad 
product is a composite consisting of an aluminium alloy core 
having a metallurgically bonded cladding of another alumi 
nium alloy on one or both surfaces. The alloys for the 
cladding and core are selected so that the cladding will be 
anodic to the The electrochemical protection fur 
nished by the cladding prevents attack of any 


core alloy. 


core 
exp sed 


Corrosion test procedures 

The corrosion resistance of aluminium for radiators and 
similar equipment has investigated for than 
15 years. A comprehensive programme to evaluate the 
performance of both the all-aluminium-brass radiators has 
The solution potentials of the 


been more 


been under way since 1946 
alloys considered for radiator service were studied in many 
coolants, both at room and higher temperatures. These 
data have been helpful in interpreting results of corrosion 
tests and in selecting materials. Most of the work has been 
on assemblies designed to simulate actual radiator construc 

tion. The emphasis was placed on evaluating the perform 

ance of the thin wall tubes and on the tube and fin joints 


TABLE Il. GENERAL ORDERING! OF METALS AND 
ALLOYS BY THEIR SOLUTION POTENTIALS IN MOST 
FRESH WATERS 





Magnesium 
Zing 


Aluminium alloy 7072 


Aluminium alloys 1100, 3003, 6061, 4343 


Cadium 


Aluminium alloy 2024-16 


Steel 

Lead 

Tin 

Brass (70-30 or 85-15) 
Copper 


Stainless steel. Type 304 











1 A material is anodic to those materials bel it in the serie 
cathodic to those above it The pe 
/ 


materials within a group, however, are of small 


tential differerice among 


Wich mitiucde 


dependent on 


ull change in som 


Solution potentials 
temperature, Ordering t 





which were considered to be the comy most susceptible 
to corrosion, 
To assess the resistance to corrosior 
it is essential to make the tests a 
Static tests to simulate interior ex; were conducted 
in various waters with and without different inhibitors and 
anti-freezes. To simulate exterior ronments experi- 
ments were made by continuous and rnate immersion in 
waters, and by exposure to salt and brine spray, humid 
conditions and atmospheric test station 
In addition to the static tests, simu! 
employed in which coolants were periodically heated and 
pumped through the tube specimen Exterior corrosion 
was evaluated in similar tests by spraying at scheduled 
intervals the outside surfaces of th: mens with various 
suspensions which ght be encountered 
luration of these 
than three years 
xample, satisfactorily 
encountered in 


adiator assemblies, 
tical as possible 


vice tests were 


solutions and 
under adverse service condition: 
tests was varied from a few week: 
Brazed aluminium radiator tubes, f 
resisted corrosion in 
radiators, Extremely 
employed in order to test the 
reasonable length of ume 

The selection of test environme: 
corrosion was made difficult by u 
Although the exterior rfaces of 

laboratory tests 
wn that exposure is 
"1 


coolants nor 
severe env f nts had to be 
mbinations in a 


testing exterior 
nce of adequate 
service data radiators 
might appear exposed to severe cond 
and recent service performance hay 

relatively mild. Radiators are fair! vell from 
splashes by grilles. Moisture is quich aporated by heat 
or air during operation or by the heat after cars 


shielded 


are stopped. 


Test results on aluminiun-fin brass-tube radiators 

The corrosion tests of the coolant “of the aluminium 
brass radiator was confined to evaluating th« 
in the brass tube seams because an) ion by the coolants 
the brass itself 
given encourag- 
n laboratory tests 


various solders 


must occur in the soldered tube s f 
The zinc-cadmium and zinc-tin solder 
ing performance in the brass tub: 
Solders containing large amounts of zinc ar 
anodic to the brass than the lead-tin lers now used, and 
therefore in severe coolants may b« 
attack 

With aluminium-brass radiator 
resistance to corrosion of the soldes 
aluminium fins and the solder-coat« 
ing of these joints in service would 1 
capacity. In laboratory tests, such 
solders were found to fail rapidly is ere environments 
Some of the failures were caused | ion of the anodic 
interface formed between the solder fil ind the aluminium 
fin. Other occurred throug 1¢ body of the 
solder fillet 

The relative corrosion ratings, based on laboratory test 
results, are shown in Table II for more promising 
solders, Although not considered practicable at present for 
production joining, pure zinc and iluminium solders 
were found to provide outstanding | 
tests, aluminium-fin 


however, more 
ubject to selective 


ritical factor is the 
oints between the 

tubes. Loosen- 
in loss of cooling 


made with various 


failures 


ince to corrosion 
tube specimens 

1 as satisfactorily as 
idiators made with 


In laboratory 
joined with these solders perform 
samples from standard copper-bra 
lead-tin solders. Of the 
joining aluminium to brass, the zi: 
solders were equally good and markedly superior to lead-tin 
were observed in 
iminium and brass 


practical for 
dium and zinc-tin 


solder I t are 


In accelerated tests, wide variati 
the performance of joints made betws 
These variati ure 
kness of the solder, 


believed to be 


with a given solder 
dependent upon factors such as th 
coating on the brass tube, joining | and temperature, 


flux composition and how completely removed, Similar 


346 


variations have been observed in copper-brass radiators. 
These findings emphasize the necessity of careful control 
in manufacture, to produce high-quality radiators. 

In view of the hazard of external corrosion in the soldered 
joints, protective measures are advisable to improve the 
performance of aluminium-brass radiators. A recommend- 
ed measure is to cover the exterior surfaces with a suitable 
paint which may be used in conjunction with a chemical 
treatment. ‘To obtain the standard black finish desired by 
the manufacturers, either the protective paint may be 
pigmented with carbon black or a top coat of black paint 
may be applied over the protective paint. The resistance 
to corrosion of these assemblies may be further enhanced by 
the use of Alclad fins. 


Test results on all-aluminium radiators 

In all-aluminium radiators, the performance of the 
aluminium tubes in contact with the coolants must be 
assessed, To obtain maximum resistance to corrosion by 
a variety of coolants, the Alclad product was considered 
advisable. Accordingly, Alcoa No. 100 Brazing Sheet 
(formerly known as No, XA30 Brazing Sheet) was developed 
and recommended for use in tubes and headers. This 
product is a composite sheet having a 3003 alloy core with 
an aluminium-silicon brazing alloy on one surface and a 
cladding of an aluminium-zinc alloy on the other surface. 
The aluminium-zinc cladding is anodic to the 3003 core and 
is placed on the water side to obtain electrochemical 
protection, 

As a result of many and varied laboratory tests, a definite 
advantage for the Alclad coating on brazed aluminium 
radiator tubes has been demonstrated. In limited radiator 
service tests, however, satisfactory performance has been 
reported from both No. 100 Brazing Sheet and No. 11 
Brazing Sheet construction. No. 11 Brazing Sheet is 
similar to No. 100 Brazing Sheet except that it does not have 
the aluminium-zinc cladding. From these tests, aluminium 
radiator tubes would be expected to have a high resistance 
to a wide variety of coolants. 

To avoid galvanic corrosion on the coolant side, the best 
radiator design should employ aluminium for all components 
including items such as drain valves. If other materials are 
selected for certain parts, however, compositions compatible 
with aluminium should be specified. 

The aluminium-silicon alloy joints between the fins and 
tubes in the brazed all-aluminium radiator have a high 
resistance to corrosion in a wide variety of environments. 
For this reason, the brazed aluminium radiator will not lose 
cooling capacity because of loss of contact between fins and 
tubes. For the most part, the exterior brazed surfaces of 
the tubes in the all-aluminium radiator have offered satis- 
factory resistance to corrosion. In a few scattered cases, 
however, small perforations have occurred in the tube walls 
as a result of localized corrosion starting on the exterior 
brazed surfaces. In this design, the brazing alloy on the 
outside of the tubes has about the same solution potential 
as the 3003 core and will not provide electrochemical pro- 
tection to the core. The outside surface, therefore, does 
not have as high a resistance to perforation as the interior 
Alclad surfaces. 

Several methods have been developed and are recommend- 
ed to minimize the susceptibility of outside brazed surfaces 
to localized attack. These preventive measures include 
electrochemical protection by anodic fins and by selected 
organic coatings. Anodic fins, such as alclad sheet, have 
been found in laboratory tests to provide substantial pro- 
tection to the exposed areas of the exterior brazed surfaces 
of the tubes. In conjunction with, or as an alternative to, 
fins of an anodic alloy, the exterior surfaces of the radiator 
may be covered with a protective paint that may be combined 
with a chemical treatment. 
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Faster Profile Grinding 
of Spur Gears 


The Orcutt Gear Grinding Machine with Fully 


r¥ meet the exacting requirements of the modern 
automobile industry, increasing use is made of ground 
gears of a high order of accuracy on tooth profile and 
concentricity, and having a good surface finish. By the 
nature of the industry these features must be coupled with a 
high rate of production and it was specifically to satisfy such 
demands that The Gear Grinding Co. Ltd., Shirley, Birming- 
ham, designed and developed this fully automatic machine. 
It is capable of grinding gears to the highest standards of 
precision, as are required for components of aircraft power 
units, while at the same time reducing the floor-to-floor time 
on the work, 

The machine, Fig. 1, resembles the 
Orcutt H.M. gear grinder in general appearance, but !t 
removes the grinding operation entirely out of human cohtrol; 
the operator being required merely to unload and load the 
work and to start the machine by push-button. A complete 
grinding cycle is programmed on a special control unit 
incorporating the feed cams. Feeds are applied once every 


well-established 


revolution of the work and the grinding wheel is withdrawn, 


redressed, and returned to the operative position at any 
desired stage or stages in the cycle. Grinding, reciproca- 
tion, indexing, feed, and wheel dressing are all controlled 
electrically. A hydraulic cylinder is employed to effect 
the actual feed movement. 
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futomatic Operating Cycle 


By the use of an automatic cycle the depth and the number 
of feeds and the number of wheel dressings are determined 
in advance and freed from human vagaries 
are increased, since optimum grinding rat« 
and thereafter maintained. ‘This is 
when gears of highly alloyed steels are 
strict control of operating conditions must be maintained in 
order to avoid surface tempering of th Once the 
conditions have been determined they 


Production rates 
scan be established 
of particular importance 
being ground and 


work 
are programmed into 
the machine and are consistently repeated 

The control mechanism is designed to permit easy and 
rapid adjustment and, in conjunction with the new type of 
wheel trimmer by which exact profile is determined by means 
of hardened and ground form plate 
are substantially reduced from those previously required, It 
is this factor that renders the automat 
for general use on small batch quantities as well as for long 
runs. It can, indeed, be used with advantage on batches as 
small as ten components. With it standard of 
accuracy is obtained, together with consistency in production 
Fig. 4 shows automatic machines, replacing normal control 
models, engaged on general work in the builder 
shops. 

Overall, the space occupied by the machine is 8 ft 4 ft 9in 

6 ft high and the net weight is approximately 3 ton 8 cwt 


machine setting times 


machine suitable 


a higher 


; machin 


Fig. | 


The Orcutt automatic gear 


grinding mac hine 





Workhead 


A—workhead elevating screw, 6-—control 
dite c feed cam ratchet plate 
position limit switth, Fe—trin 
position actuation peg, G-—depth contro 
limit switch, t-—travel during one grinding 
cycle Number of feeds from 6 to 20 


E-—trim 


Fig. 3. Diagram of automatic cycle 


and feed control 


outside diameter and 
lependent on the size 
116D.P.to2D.P., or 
of teeth from 10 to 
attachment is provided which 
mounted on an arbor, 
ipacity of this attach 


It can handle gears of from 2in to 24 
of face width up to a maximum of Sin 
of the gear. Tooth pitches may be fr 
15 Mod. to 12 Mod., and the num! 
150. A detachable centre 
enables stem gears, or a gang of gear 
to be ground between centres r) 
ment is up to 10in diameter and |0in between centres. 
Merely as an indication of the production times to be 
expected, the example may be quoted of two gears having 20 
teeth of 8 D.P. and 20 deg pre: ngle, ganged together 
and ground simultaneously r} tal width 


face was 


The cycle and feed contro in be withdrawn 


from its housing for re-setting 


Fig. 2 


4 a a 
- 


} 
Operating \ Grinding 


B or wheel 











Diamond 
trimmer 














Auto control 


2-25in and the stock allowance in this instance was 0-006- 
0-007in on each flank. The floor-to-floor time was 12 
minutes, or 6 minutes per gear. To profile grind at such 
rates a reasonable standard of gear preparation is necessary. 
Cams are designed to provide a succession of feeds to an 
overall depth of feed which, for obvious reasons, should be 
held to a minimum. Suitable conditions can be obtained 
by cutting the teeth of the gear to a consisteri chordal thick- 
ness to a limit of 0-002in and using suitable cutters that 
dispose the grinding stock to the best advantage. Further, 
it is recommended that the root should be relieved during 
cutting wherever possible so that subsequent grinding 
becomes unnecessary. This practice enables feeds to be 
increased, the total feed depth to be reduced, and the cycle 
time materially shortened. 

To permit relatively coarse feeds and at the same time to 
obtain good surface finish on the work, particular care has 
been taken to provide a rigid and vibration-free grinding 
whee! spindle running in plain bearings. These bearings 
are steel-shell, white-metalled bushes formed on the external 
periphery with five longitudinal splines. They are pressed 
into a housing with an interference fit and consequently the 
bore has five bearing lands which cause the spindle to run on 
a wedge-section oil film. Tolerances between the spindle 
and the bearings are so close that only a specified low- 
viscosity lubricant must be used. As a further precautionary 
measure against the possibility of transmitted vibration, the 
4 h.p. main spindle motor and the 2 h.p. hydraulic pump 
motor are each fitted with plain bearings Both run at a 
speed of 1,440 r.p.m. 


Automatic cycle and feed control 

The mechanism for controlling the feed of the workhead 
to the grinding wheel, the dressing of the grinding wheel at 
predetermined intervals, and the stopping of the machine at 
the conclusion of the cycle, is assembled on a tray housed 
in the foot of the workhead column. To facilitate setting it 
can be withdrawn as a unit and supported outside the 
housing on a pair of substantial hinged struts. In Fig. 2 
the control unit is shown exposed preparatory to withdrawal. 
The struts are folded in their inoperative position alongside 
the housing. A schematic arrangement of the control 
mechanism is given in Fig. 3. 

Under working conditions the weight of the workhead is 
taken through the elevating screw to A to the control disc B 
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which, in turn, is supported by three evenly spaced rollers 
resting on the feed cam C. This cam is a disc of hardened 
steel having on its upper face a shallow upstanding rim into 
which are ground three series of steps, see Fig. 5. In 
operation the rollers climb the steps on the cam and feed the 
work to the grinding wheel. Each 120 deg of the cam is 
formed with an identical number of steps appropriate to the 
number of feeds required to complete a particular gear, and 
one revolution of the control disc over the feed cam controls 
the grinding of three consecutive loadings of gears. Feed 
is applied when a pawl on the index plate operates a switch 
after the work has made a complete revolution. This switch 
controls the plunger of a hydraulic cylinder. Movement 
of the plunger actuates a pawl, which engages a ratchet 
plate D, and indexes the control disc from one step on the 
feed cam to the next. 


To enable the requisite angular movement to be obtained 
to suit different feed cams, ratchet plates having different 
numbers of teeth are required. Five plates having 36, 42, 
48, 54, and 60 teeth are supplied with the machine as 


Fig. 5. The stepped feed cam is here shown exposed 
after removal of control ring and ratchet plate 
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Automatic machines used 
for short and medium runs of general 
work in the Company's shops 


standard equipment and with these it is possible to provide 
6, 7, 8, 9, 10, 12, 14, 16, 18, or 20 feeds to complete a gear 
Limit switches actuated from the ratchet plate and the 
control disc control the operating cycle. Switch E causes 
the grinding head to move to the trim position when its 
bell-crank lever is tripped by a taper peg F fitted to the 
ratchet plate. The pegs may be positioned to give a re-trim 
at each revolution of the gear, down to merely twice a cycle, 
as desired. From the control disc, switch G controls the 
depth position and operates a green warning light. A 
similar switch stops the machine at the conclusion of the 
cycle and operates a red light to indicate that the machine is 
ready for unloading. These three switches will be seen 
grouped one above another on the right of the control unit, 
Figs. 2 and 5, while the hydraulic cylinder is on the left 


Resetting cycle and feed control 
When it is desired to change the feed cam and reset the 
cycle, the workhead is raised by means of a hand wheel and 


the weight is taken by a retractable abutment. Further 


Fig. 7. Trimmer form plate mount on special setting fixture 
Precise setting is obtained by means of slip gauges 





Fig. 6. The new automatic whee nming device 


the elevating screw 
liately the nut is 
iplete control unit 
rted on the hinged 
from the control 

1 off to give access 


winding of the hand wheel lifts the 
from the centre of the control dis: 
clear of the upper face of the dis: 

on its tray can be drawn out and 
struts. After withdrawing the pav 
disc, the control disc assembly can | 
Both the feed 

T he tim 


1 the ratchet plat 
n for the complet 


to the feed cam 
can then easily be changed, 


operation need not exceed 15 minut 
It may be noted that it is often unn ry to remove thi 


vhen changing over 
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range of gears. In this 
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feed cam and replace an alternativé 
from one batch of work to another 
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connection the feed to depth and th 
are the factors of major importan« 


Automatic wheel trimmer 
wheel trimming 
mployed with the 
idvance in design 
sed one pair, from 
form plates for the 
d adjustments to 
ide to meet specific 


The technique adopted with th 
device, Fig. 6, is entirely different t 
earlier model and constitutes a nota 
Previously, a pantograph type trimn 
a range of four or five pairs, of 
grinding of a particular gear Thi 
the shape of the involute curve to bi 
requirements, There was a con itant 
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setting required and consequent tting time was 
relatively protracted, 

With the new equipment only 
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slip gauges to precisely predetermi 
mount on a special form-setting fix! 
each located from a large diameter | 
the form is generated from a bas 
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Form plates are 
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f the dimensions of 
1 that this trimmer 
the form place and, 
ition to shape to be 


350 


determined in advance and embodied in the form plates. 
Through this advantage of shape control, preparation is sub- 
stantially reduced to a closely predictable figure. 

Symmetrical chisel-shaped Diatorc trimmer diamonds 
are mounted in a pair of slides which are spring-loaded for 
horizontal movement against the form plates. The complete 
trimmer front carrying the form plates is raised and lowered 
80 that the followers on the outer ends of the slides traverse 
the form plates and impart an equivalent movement to the 
slides and thus shape the grinding wheel. 


Setting the wheel trimmer 


To set the trimmer, the ribbed form plate mount is 
detached and positioned on the slideways of a special fixture, 
Fig. 7, being located by a slip gauge against a fixed abutment. 
After the locking screws for the form plates are released, 
slip gauges are inserted between a central abutment and the 
inner ends of two setting bars by which the spacing of the 
form plates is established. The dimensions of the slip 
gauges to be used are determined in advance from formulae. 
The form plates, located on the bores already mentioned, 
are adjusted until their profiles contact the corners of the 
outer ends of the setting bars and are then locked in position. 
This completes the setting operation, and it remains merely 
to unload the mount from the fixture and to return it to the 
trimmer assembly. 

The trimmer is immediately ready for use to give correct 
shape to the grinding wheel, and gears can be ground to 
finished size. Only minor adjustments may be required for 
depth and thickness. Adjustment for thickness is made by 
means of micrometer screws, one of which may be seen in 
Fig. 6. Thereafter, the wheel will be trimmed to the 
required shape until the wear on the diamonds becomes 
excessive. At that stage the worn diamonds are removed 
and either new or re-lapped diamonds mounted in their 
place. By using the setting gauge provided, it is unnecessary 
to remove the form plate mount or to alter the setting of the 
form plates. 

The accuracy of the trimmer copying mechanism and form 
plates is of an order that enables specified modifications to 
involute profile to be produced consistently to limits of 
0-0002in. ‘To ensure a surface finish of high standard while 


Fig. 8. Wheel hood removed to show root trimmer 
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control has been developed. The trimming speed is set to 
give a rough trim for initial feeds and is changed automatically 
to a slow-speed fine trim for the final cut. 


Root trimmer 


The fillet radii on the grinding wheel are trimmed by 
means of a pair of Diatorc diamonds carried on the end of 
the diamond lever, as shown in Fig. 8. This lever is mounted 
on a spindle arranged for both pivotal and axial movement. 
The diamonds are moved horizontally to bring them succes- 
sively into contact with the flanks of the wheel and are raised 
and lowered by pivoting in response to a radiused form plate 
moving across two fixed follower plates. A reproduction 
ratio of 1 : 1 is obtained as the lever carrying the form plate 
is of equal length to the diamond lever. 

In Fig. 9 is shown the setting device for this trimmer. 
The form plate of hardened and ground cast steel is mounted 
in a slideway on the end of the lever and is adjustable for 
height by a micrometer screw. The relationship of the two 
fillet radii on the wheel is governed by the position of the 
two follower plates. Each follower plate can be moved 
horizontally by swinging about a pivot pin and can be 
raised or lowered by movement of the pivot pin. Initial 
setting of the device is made by moving the complete trim- 
mer bracket in its vertical slideway. Micrometer screws are 
provided to facilitate all these adjustments. 


Auxiliary equipment 

When a number of similar gears are ganged on an arbor for 
simultaneous grinding it is essential that they are accurately 
aligned. 


To facilitate this setting a simple fixture is avail- 














Fig. 9. Setting adjustment for automatic root trimmer 





able, comprising a pair of centres slidably mounted on a base 
This base also has a cross slide which carries a setting gear, 
of appropriate pitch and of adequate width, to engage the 
gears freely mounted on an arbor between the centres. By 
means of a cam mechanism on the cross slide the setting gear 
is mated and brought into hard contact with the ganged 
gears, forcing them into alignment. While so held, the lock 
of the arbor is tightened to secure the gears. 
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maintaining a high rate of production, a two-speed trimming 






















Lapping machine for the trimmer diamonds 
used on the automatic grinding machine 


Fig. 10. 


To enable users to lap their worn wheel-trimming dia- 
monds, a small bench type diamond lapping machine, Fig 
10, has been designed. It consists of two operating heads 
mounted on a box base which houses the { h.p. motor for 
driving the two spindles. The spindle on the left rotates a 
diamond lap at high speed while that on the right rotates the 
trimmer diamond at a relatively low Projecting 
beyond the suitably inclined diamond carrier is a hardened 
setting disc. The diamond, lightly held in the carrier, is 
adjusted axially until one of the two facets is supported on 
the periphery of the disc and the second facet is thereby 
positioned for lapping. 

While the spindles are parallel, they are offset in one 
plane and thus the diamond follows an eccentric path across 
the face of the rotating lap. The lapping head is mounted 
on a slide for a limited axial movement and a loading device 
maintains the lap at a constant pressure against the diamond 
during operation. A micrometer stop controls the extent of 
movement permitted. When one facet has been reformed, 
the diamond is reset by turning 180 deg in the carrier and 
the operation is repeated on the other facet, 


speed 


The Drumag Blow Gun 


A resilient rubber nozzle is the outstanding feature of 
this new blow gun. At rest the nozzle is straight and the 
valve automatically closed. It is 
shown, merely by bending the nozzle and directing the 
stream of air as required. There is no 
button or lever susceptible to damage in use 
in Switzerland, it is distributed by E.] 
137, High Street, Aston, Birmingham 


remains operated, as 
external valve, 
Manufactured 
Allchin and Co., 















THE WELLWORTHY-RICARDO 
SUPERCHARGER 


A High-Efficiency, Compact and Reasonably Lightweight Unit 


i commercial and public servic 
great stress is now laid on designing for 
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Sectioned view of the Wellworthy-Ricardo supercharger 


a larger diameter and perhaps lengthening the stroke, and 
the other is to supercharge. 

Boring-out is cheap but has a practical limit set by the 
water jacket thickness; so much so, in fact, that some manu- 
facturers have converted engines from dry cylinder liners to 
wet in order to obtain as thin a cylinder jacket as practicable 
and improve heat transfer. In any case, boring-out will 
seldom increase an engine’s capacity by more than 50in’, 
which is about 15 per cent. By supercharging, however, 
power output can be stepped up by from 40 to 50 per cent, 


e-plate and Z-crank method of piston actuation and the air flow through the rotary valve 
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so that a small engine is endowed with the characteristics of 
a larger one, for the addition of only 80 lb weight, in the case 
of a Wellworthy-Ricardo installation. 

Hitherto, supercharging has not always proved satisfactory. 
The delivery rate falls off at low r.p.m. and the torque curve 
tends to be lifted after maximum torque, which occurs 
higher up the speed range than with normal aspiration. 
Thus, with some forms of supercharging, the engine may 
not pull well at low speeds, combustion may be incomplete 
at these speeds and fuel consumption is consequently 
adversely affected. Clearly, if supercharging is to be 
successful, the blower must deliver air at a rate always 
proportional to engine speed; this implies a blower having 
positive displacement, which in turn suggests cylinders and 
pistons. 

Ricardo and Co. (Engineers) 1927 Ltd. recognised these 
desirabilities. The problem was how to make a piston type 


walls. Ricardo and Wellworthy therefore decided not to 
use piston rings. The light alloy pistons of the supercharger 
work in their aluminium cylinder bores with 0-0035in dia- 
metral clearance. Experiments are now being carried out 
with 0-00225in clearances. Motion is imparted to the 
pistons through seven, long, double-ended, ;;in diameter 
piston rods, working in guides. The pistons are thus 
located centrally in their bores by the piston rods, each of 
which has a piston screwed on and locked by a Philidas nut 
at either end. Fourteen V-grooves are turned in the 
circumference of each piston to act as a labyrinth sealing. 
Attachment of the piston rods to the wobble plate is through 
a universal joint with hardened pins working in the eye of 
the Nitralloy forged rod and also on one another, The pin 
carried in the wobble plate, which is an aluminium alloy die 
casting, is an interference fit. Two bushes, spaced some 
4in apart, support each piston rod, The bushes nearer the 


Wobble-plate assembly to mainshaft 


blower that would give a constant flow of air, tolerably 
pulsation-free, yet still be of reasonable cost and, since a 
multi-cylinder layout was indicated, have minimum internal 
friction. 

In order to achieve a compact multi-cylinder blower, it 
was decided to adopt the barrel layout used for a Bristol 
engine many years ago. In this layout, the cylinders are 
disposed in a central ring, in the centre of which rotates a 
Z-crank. This crank drives a non-rotating wobble plate, 
which reciprocates the pistons, A bank of cylinders can be 
arranged on cach side of the wobble plate, axially in line 
with one another. As a blower, the pistons can be also 
double-acting and those parts of the Z-shaft lying within 
the circle of cylinders can carry rotary valves. In this way, 
the Wellworthy-Ricardo blower, which has two banks of 
seven double-acting pistons, imparts 28 pulsations per 
revolution to the supercharge air, to give what is virtually 
a continuous flow. 

In a conventional piston type compressor, most internal 
friction is caused by drag of the piston rings on the cylinder 
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wobble plate are of Wellworthy W85 light alloy material, 


work-hardened by compression, These have a working 
clearance of 0-00075in. The outer bearings are lubricated 
by oil that seeps past the inner bearings and are of bronze, 
lined with white metal. They have a working clearance 
of 0-0005in. 

Development of the wobble plate has reduced its weight 
by 4 lb. It is intended to experiment with a steel forging 
design at a later date. ‘The action of the wobble plate is that 
of a figure eight. Torque reaction is taken at the bottom by 
a Lo-ex aluminium alloy slipper block working with a 
0-002in clearance in a cast iron guide 

Two Hoffman 150ACD thrust ball bearings carry the 
wobble plate. The outer races are an interference fit in 
the aluminium wobble plate and a bronze annulus, #yin 
thick, is interposed between the locating faces of the wobble 
plate and the outer race. These rings were found necessary 
to overcome an indenting effect during operation when the 
outer races were found to embed themselves in the aluminium 
as much as 0-007in after 25 hours of running at 4,000 r.p.m 


453 





normally aspirated 


Comparative performance curves for direct inje 


and supercharged engines, Above: curves { 5-76 litre engine; 


below: for a 5-1 litre engine with the superct 
full lines 


ed curves shown in 


~ Supercharged 
Normally aspirated 


A preload of 0-00lin is applied to the wobble plate bearings 
to allow for differential expansion of steel and aluminium 
parts as the blower reaches operating temperature when all 
bearings run at correct clearances. Two Timken 1994X 
taper roller bearings, straddling the cam which imparts the 
Z-crank action, are also preloaded when cold to an amount 
determined by feel. Woodruff keys secure the cam to the 
drive shaft, which is of En 33, heat treated to 50 ton tensile. 
The outer ends of the shaft carry the rotary valves, which 
are aluminium castings. Drive for the valves is from a 
tongued plate, keyed to each end of the shaft. Like the 
pistons, the valves require no lubrication, since they work 
with fine clearance in the supercharger body. Ojil-free air 
is therefore delivered to the engine. A plain roller bearing 
at the drive end and ball bearings at the free end support 
the extremities of the drive shaft. 

An internal lubrication pump of the eccentric and plunger 
type is provided. It meters oil through drillings to the 
various bearings. Oil is supplied from the engine lubricating 
system and the supercharger therefore eventually runs at 
engine oil temperature which is around 86 deg C. Besides 
the differential expansion problem, which has been a major 
problem in development by Wellworthy Ltd., the high 
operating temperature means that although the blower 
theoretically has an excellent adiabatic efficiency, some heat 
must inevitably be absorbed by the air in passing through 
the supercharger. It seems appropriate to wonder, there- 
fore, whether this is not a case where the blower would be 
better for having a lubrication system independent from 
the engine. 

Production of the Wellworthy-Ricardo supercharger is now 
under way at Wellworthy Ltd. One hundred units are to 


Adiabatic efficiency curves for a supercharged engine 
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These curves show the effect of load on specific fuel consumption 


be delivered to manufacturers and operators all over the 
country. The 3-25 litre model, which is being concentrated 
on at present, is suitable for engine sizes from 5 litres to 
8 litres. A maximum delivery of 468 ft* per minute at 
4,000 r.p.m. is possible. Since the efficiency of the blower 
is fairly stable throughout its speed range, and because the 
maximum r.p.m. of diesel engines tends to decrease as they 
become larger, a wide range of engine sizes can be served by 
one size of blower. The larger the engine the faster the 
supercharger must be driven, For installation on existing 
engines, the most convenient form of drive is usually by 
triple V-belts from the crankshaft nose. For consideration 
as original equipment, it is presumed that a more positive 
drive, such as gears, can be arranged from the engine. 
Power output on the bench has been boosted by as much 
as 58 per cent, corresponding to a b.m.e.p. figure of 164-7, 
before exhaust smoke becomes visible. This proves that 
the blower is working well within its capabilities when 
improving engine performance by 40 to 50 per cent. Bench 
tests on a 5°76 litre engine have shown that when torque is 
increased from 240 lb-ft to 346 lb-ft and power from 90-5 
b.h.p. to 118 b.h.p., full load specific fuel consumption is 
improved from 0°387 pt/b.h.p.-hr to 0:35 pt/b.h.p.-hr 
Part-load fuel consumption below 90 b.m.e.p. is not, how- 
ever, as good as with normal aspiration. ‘Therefore, it seems 


that to take full advantage of supercharging, the engine must 
be worked hard. Arduous conditions are mostly found in 
the goods vehicle and city bus service fields and it is fitting 
that two of the Wellworthy company’s own fleet of transport 
vehicles have been equipped with Wellworthy-Ricardo 
superchargers in order to gain operating experience. 

The two lorries, Leyland Comets, accommodate the 
conversion very neatly. The external appearance is un- 
altered, but leg-room on the mate’s side has had to be 
curtailed by moving that part of the scuttle back to provide 
clearance for the supercharger. Triple V-belts drive the 
blower at a ratio of 1:42 times engine speed from a pulley on 
the front of the crankshaft. A new fuel pump with 8mm 
diameter plungers instead of 7°5 mm and equipped with a 
mechanical governor instead of the pneumatic type are the 
only major alterations to the specification 

Road test results confirm the test bench figures 
tion comparisons between a normal Leyland Comet and one 
equipped with a Wellworthy-Ricardo supercharger, both 
loaded to 12 ton 9 cwt gross, showed the latter vehicle to 
rhe results are 


Accelera 


have some 50 per cent better performance 
as follows: 


Super Unsuper- 

charged charged 
Through gears 0-20 m.p.h 12 sec 18 sec 
Through gears 0-30 m.p.h 20°5 sec 32 sec 
Top gear only 10-20 m.p.h 13 sex 195 sec 
Top gear only 10-30 m.p.h 26 sex a8 sex 


Timed climbs of a hill, with the same driver in each case, 
were made with each vehicle and here the normally aspirated 
lorry ascended in 2 min 18 sec while the blown version took 
1 min 55 sec, in second gear low-ratio of the two-speed 
axle instead of first gear and high axle ratio for the unsuper 
charged Comet. Some improvement in the cooling arrange 
ments of the supercharged vehicle seem desirable as boiling 
was evident after two or three climbs. Ambient temperature 
was 85 deg F and the cooling system was not pressurized 
Both vehicles showed visible exhaust smoke at full throttle, 
but it is clear that smoke would be completely avoided by 
slightly derating the fuel pump. Operating experience over 
some 30,000 miles has shown the supercharged vehicle to 
return about | m.p.g. better than a normal vehicle when 
running fully laden. Empty running is not so economical 

The supercharged engine is quiet and smooth-running 
at part throttle and idling, owing to the presence of excess 
air under such conditions. Furthermore, supercharging 
has not altered the engine characteristics: it still pulls well 
at low speed, which proves that the pressure ratio is well 
maintained when down to 600 r.p.m 
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INERT GAS-SHIELDED 


British Oxygen Automatic 


‘ 

Since its inception in America during the war years the 
technique of gas-shielded arc welding attracted con- 
siderable attention and has been subjected to continuous 
development, First used in the aircraft industry for the 
welding of thin magnesium and stain! steel, it is now 
extensively used in many industries inga wide variety of work. 
Helium was the inert gas initially employed, being passed to 
a nozzle enshrouding the tungsten electrode and flowing over 
both the hot electrode and the molten ld pool to shield 
them from exidation by the atmospher In a few years 
the original D.C. arc was supplemented by a stabilized A.C. 
arc, argon had replaced helium as the pr tive gas and many 
other metals had been satisfactorily welded. The fact that 
flux was not required made the process particularly attractive 
for the welding of aluminium as the danger of entrapped 
flux was thereby completely eliminated. As this is an arc 
welding process, the welding heat is localized, the heat- 
affected area is limited, and consequently distortion is con- 
siderably less than when gas welding is employed. For many 
types of welds, particularly of heavy : a filler rod is 
either desirable or necessary. Manual! welding is, therefore, 
a two-hand operation. 

Alternative to the tungsten-ar 
metal-arc system is more suitable and 
mical for welding material thicker thar 
it should not be inferred that it i 
sections, Automatic welds can be mad 
metal if the parts to be joined are accurately jigged. The 
process uses a continuous, consumable, bare wire electrode 
and the metal is transferred across the arc in the form of a 
very fine spray at a high current densit As a consequence 
very high welding speeds can be attain It is well estab- 
lished for welding aluminium, aluminium bronze, copper 
and stainless steel, This process wa 1 on the fabricated 
light alloy tipper body shown in Fig More recently it 
has been proved to be particularly suitable for welding 
carbon steel and is now being more widely used in that field. 


ons, 


the gas-shielded 
nerally more econo- 
125in. From this 
iitable for thinner 
on 16 S.W.G. sheet 


ARC WELDING 


irgonaut System Embodies New Method of Control 


Equipment and supplies for both these processes are 
produced by the British Oxygen Co. Ltd., Bridgewater 
House, Cleveland Row, St. James’s, London, S.W.1 under 
the names Argonarc and Argonaut respectively. The 
Company manufactures the inert argon gas, which can be 
supplied pure or with a smal] addition of oxygen; such 
admixtures have been found to stabilize the arc when welding 
mild steels. A mixture of argon with 2 per cent oxygen 
has been established as the standard shielding gas and is 
designated Argonox 2. Two further standardized mixtures 
are Argonox 1, particularly for stainless steel, and Argonox 5, 
employed for special applications. Too high a percentage 
of oxygen increases the rate of burn off and tends to lower 
the mechanical properties of the weld by reason of increased 
loss of elements, such as carbon, silicon and manganese, 
from the weld metal. 

The Argonaut system has been commercially available for 
the past three years. Until recently welding was performed 
only manually by means of a gun requiring single-hand 
operation, see Fig. 2. With that equipment the welding 
wire is fed by an adjustable-speed motor drive, at a constant 
rate and the arc voltage is maintained constant by the prin- 
ciple of automatic adjustment through changes in the rate 
of burn-off with variation of the arc length. 


The Automatic Argonaut system 


The new Automatic Argonaut head, Fig. 3, makes possible 
fully automatic, high speed, production welding of metals 
of sin section and upwards. Its advantage lies in high 
welding speed, consistently smooth weld bead, and even and 
controlled penetration. 

In contrast to the method employed for the manual gun, 
the automatic head maintains constant arc voltage by varying 
the rate of wire feed. Constant welding conditions are 
precisely established by automatic regulation of the speed 
at which the wire is fed into the welding arc. For this 


Fig. |. Light alloy tipper body 

completely fabricated with Argo- 

naut welding by Roadstones Ltd., 
Dublin 
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Fig. 2. Manually welding lorry body with Argonaut gun 


purpose the wire is drawn from the reel by means of a 
grooved feed roll driven by two electric motors through a 
differential gear mechanism, as shown in Fig. 4. The A.C. 
motor operates at a constant speed but the D.C. motor runs 
at a varying speed in response to signals from the arc voltage 
Normally, the A.C. motor rotates in the opposite direction 
to the D.C. unit. Actuation of the “high-low” switch on 
the main control panel, however, reverses the A.C. motor 
to run in the same direction as the D.C. motor and provides 


a range of higher feed speeds suitable for the smaller diameter 
wires. 

The welding unit comprises a head housing the wire feed 
mechanism, a water-cooled barrel carrying the water-cooled 
gas nozzle, Fig. 5, a wire reel casing assembly bracketed to 
the head, a casing to conduct the wire from the reel to the 
feed mechanism, a main control panel, and an operator’s 


remote control box. Additionally, there will be a motorized 
tractor to carry the head along a track, a motorized work 
positioner, or both these units according to the nature of the 
work, or the range of work, to be undertaken. These 
devices will move either the head or the work so that the weld 
follows the seam. 


Controls 


Location of the control panel, carrying the main voltage 
control, the wire feed “high-low” switch, and the polarity 
switch, can be arranged to suit convenience. It can be 
mounted on the power source on the welding head tractor, 
as shown in Figs. 3 and 8, or on the structure of the welding 
fixture. Also mounted on the panel are meters indicating 
the arc voltage and welding current. These are used main!y 
when setting-up and when checking for optimum welding 
conditions. 

On the remote control box six controls are provided so 
that the operator can exercise complete control without 
leaving his station. They are:— 

1. Fine adjustment of arc voltage. 

2. Argon purge of gas supply line and arc shroud before 
striking the arc. This control starts the water 
cooling system. 

Inching feed of welding wire. 

. Tractor start and stop, for positioning only, prior to 
welding. 


also 
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5. Lift of head away from work. Maximum movement 
6in. This control can also be arranged to traverse o1 
rotate the work 
Welding switch, bringing in all 
tractor. 

Incorporated in the control 
switch to ensure that welding cannot b 
is a specified pressure in the cooling s\ 
slow down-feed for the wire to give smooth arc 
Also included is a stub burn-off obviate the 
possibility of the welding wire freezing into 


when an operation is completed 


items, including the 


system 1s + water pressure 
tarted unless ther: 
stem, and an initial 
starting 
control to 


the weld pool 


Power unit 


A 600-amp composite dry rectifier has been designed 
specifically for use with the Automatic Argonaut head, It 
includes a transformer with primary tappings for 360, 380 
400, 420 and 440-volt, 3-phase, 50-cycle supply, and a dry 
plate selenium type rectifier. This unit is fan cooled and i 
equipped with an automatic device to giv: 
event of a failure of the fan motor. Remote control of the 
complete range of welding currents from 120 amp to 600 amp 
is effected by means of a rheostat which controls the current 
tO a magnetic amplifier. A single-pole 600-amp D.( 

welding contactor with a 115-volt A.C. coil is 


controlled. 


protection in the 


remotely 


Operational capacity 

The currently available Automatic Argonaut equipment is 
designed to handle 600 amp D.( 
either “hard’”’ or “soft’’ wires. In the first category 0:035in, 
00.045in, +;in, and in diameter staink steel, copper, 
aluminium bronze, and carbon steel wires and 
group, (in, yin, ¥in and fin diameter aluminium and light 
alloy wires are used. 

Two ranges of wire feed speeds ar 
“low” switch position speeds of from 80 to 350in/min ar: 
available and on the “high’’ switch position speeds of from 


continuously and to feed 


in the;second 


provided On the 


Fig. 3 


The new Automatic Argonaut head set up for logitudinal seaming 
of heavy steel tubular component 





be 
re 
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J i is are varied by 
high speeds be 
the maximum 
two ranges by 
f rolls are shown in 


150 to 450in/min are obtained 
rheostat control, Should exceptios 
required, special gears can be supplied raise 
speed to 750in/min. Speeds availa! 
the selection of different diameter 
Figs. 6 and 7, together with indicatior 
wires of specific diameters in variou 
from one wire to another may nece: 


pical speeds for 
A change-over 
change of wire 


guides, feed rolls, contact tubes fittings 


Tractor unit 
in be supplied to 
1 of 750 ft/hr, to 
f movements for 
1 in the mounting 


The tractor carrying the welding | 
give speed ranges, up to a maximum 
meet specific requirements. A full 1 
positioning the welding nozzle is pri 
The gearbox is clamped on a horizor arranged tubular 
support on the tractor carriage and car pivoted about this 
to give lead or lag, usually about 20 d to the barrel, It 
can be raised or lowered vertically by of a screw gear 
and cross-traversed by rack and pini Che face plate 
carrying the barrel can be pivotally | in a transverse 
plane by a worm gear, see Fig. 4, to set t 
angle for fillet welding. 


zzie at a suitable 


Gas and water supplies 


Shielding gas and cooling water connections to the head 
are by yin diameter hoses. A water supply providing a 
flow of 2 pints per minute is required for the welding barrel 
and the gas nozzle. It is advisable tha incoming water 
is filtered. The line pressure needs about 25 Ib/in? 
as a minimum but should not exce lb/in’, and the 
drain hose should be as short as possi! © minimise back 
pressure. The water is delivered to th r barrel carrying 
the welding wire and then passes to roud on the end 
of the outer barrel 

Gas supply may be varied in respect « 
to meet the requirements of specific of 
supply when welding steel of mediun 
an approximate consumption rate of 45 ft 
tinuous operation, 

Gas and water solenoid valves ar: 
switch on the control box and contr a synchronous 
motor timer housed in the main contro! panel. This timer 
enables the period that gas and water flow after a weld 
has been completed to be adjusted fron to 15 seconds. 


fy ure and volume 
rations. A typical 

kness would give 
hour for con- 


ed by the purge 
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Fig. 4. Automatic head with 
differential wire feed 


motor, C— 
wire feed roll, 
F—worm 


clamp 


A—A.C. motor, B—D.C 

differential assembly, D 

E—worm wheel assembly 

shoft G—head 

H—wire pressure roll, |-—pressure roll 
spring 


mounting 


Another timer provides for starting the water flow and 
purging the line for a minimum of 2 seconds between the 
operation of the welding switch and the starting of the wire 
feed roll at the commencement of a welding operation. 


Steel welding 


Research and development work undertaken to produce 
a general-purpose wire for use with the Argonaut system is 
still being continued. To date, the most successful wire has 
the designation A.675 and this wire is at present being 
imported for use in Britain.. The specified analysis is: 
Carbon 0:07-0:14 per cent 
Silicon. 0-:30-0'60 ,, 4, 
Manganese 0-80-1:10 ,, , 
Sulphur oo  ——_— 
Phosphorous ee nn on 


maximum 
maximum 


Fig. 5. Water-cooled gas nozzle assembly 


ontact 


insulating tube, N— 
contact tube 


D.— wire feed roll, K-—wire guide sleeves, L—liner, M 
tube collet, P—gas nozzle assembly, @—gas nozzle up, R 


ad 4 


= 
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——— 


a drive rol! 


J i 
200 ; 500 
Wire feed speed 


Fig. 6. ‘‘Low’’ range of wire feed speeds with feed rolls of different 
diameters, showing typical speeds for 0.125 aluminium wire 


Actually the wire used for a series of welding tests was found 
to have the following composition: 

Carbon 

Silicon. . 

Manganese , 

Sulphur = 0.021 ,, 

Phosphorus. - e OUR ses 
The deposited weld metal analysis depends upon several 
factors, but particularly on the amount of oxygen included 
in the shielding gas and on the arc energy input to the weld, 
that is, the current : voltage ratio. In this instance the 
weld metal composition was: 

Carbon 

Silicon 

Manganese 

Sulphur 0-021 

Phosphorus 4 p O08: ns 
During welding, the carbon content changes only slightly but 
the silicon and the manganese are significantly reduced. 


0-14 
0-42 
0-97 


per cent 


O-ll per cent 
0-3] te 
OR] 


Fig. 8. 
material, 


Seaming a box-section chassis frame member in 16 S.W.G. 
The operator's control box will be seen resting on the fixture 
framing 
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Wire feed : 
Normal operating speeds 


Fig. 7. “High"’ range of wire feed speeds 
for wires of various diameters in different materials are indicated 


Approximately 10 per cent of these elements are lost in a 
pure argon shicld and 15 per cent in a shield of Argonox 
2 per cent. The transfer efficiency of metals is 
reduced with higher energy inputs 
The mechanical properties of the weld metal wer: 
Ultimate tensile strength $4.2 ton/in 
Yield strength 26.8 
Elongation in 2in 
Reduction of area 0) 
Brinell hardness 180 


these 


26 per cent 


Basic welding conditions 

In evaluating a new operation, the welding speed is an 
unknown factor. Basic welding have been 
established, however, and these can be relied upon to produce 
satisfactory butt or fillet welds with either manual or auto 


conditions 


conditions are 
0-045 Fe ’ 
450 


matic equipment, These basic 
Wire size, in 
Current amps 
Arc voltage , 2 
Argonox 2, ft'/hr 50 50 50 
Wire feed, in/min 27 232 144 
Deposition rate, lb/hr 73 12:2 18-0 
Making use of the basic conditions, sample welds can be made 
and from these an appropriate speed can be determined 


225 440 


26-28 27-29 21-29 





Air Control Valve 


A new addition to the range of Red Ring air equipment 
manufactured by Stuart Davis Ltd., Much Park Street, 
Coventry, is the type P.100 valve illustrated. The valve is 
instantaneous in operation and allows for full 
The brass spindle, on to which are moulded the poppet faces, 
requires a movement of only jin to open or close the ports 
Spring pressure holds the poppet to one machined face and 
the valve is actuated by depressing the end of the plunger 

Servicing can be carried out without breaking pipe con 
nections, The spindle assembly, the only moving part, can 
be withdrawn after removing the cover by 
screws. Overall dimensions are 14in lqin 


port flow 


releasing two 
Ziin 





FRAME 


The Chevrolet 1955 Chassis 


Fig. |. The frame side rail is fabricated fron 


three rectangular box sections 


Kear section 


| 


a a 


Fac section 


MANUFACTURE 


Novel Techniques Developed by 

Chevrolet for the Production of Relatively 
Light but Rigid and Strong Chassis 
Frame Side Rails 


Front section 


~~ 


Bazrorr 1955 Chevrolet passenger car frame parts were 
produced in one plant, and were later assembled at various 
plants throughout the United States of America. It was 
felt however, that closer tolerances could be maintained if 
the complete frames were produced in one manufacturing 
unit, and this, of course, would reduce the problems en- 
countered in assembly. This procedure was adopted for 
1955 Chevrolet models, which incorporated major changes 
in body styling, engine design and suspension systems. 

Changes of this character inevitably entailed a change in 
frame design and in the number and location of cross mem- 
bers and support brackets. It was decided that the new 
frame should be based on side rails of rectangular section. 
Details of the manufacturing methods for the new frame were 
recently given to the Society of Automotive Engineers by 
Godfrey Burrows, of the Chevrolet-Flint Frame and Stamp- 
ing Division of General Motors Corporation 

A rectangular section for the side rails was adopted because 
of its strength and rigidity, and also because it would provide 
sections of adequate depth and stiffness at critical locations 
and give desirable side-wall surface area for mounting body 
brackets. It was also decided that the new design would 
break away from the existing practice in which a box-type 
girder was fabricated by lap-welding two channel sections 
The side rail finally adopted compri front, centre and 
rear sections, as shown in Fig. | 

Owing to strength, rigidity and weight considerations, 
it was not possible to design the side to be of constant 
depth and width and perfectly straight throughout its length. 
The design specification called for th nt section of the 
side rail to be approximately 101lin long before the front end 
and rear ends were bent. For a length of 15}in at the 
forward end of the front section, the width is 2.88in and the 
depth 5.62in; this rectangular section then tapered to a width 
of 4:00in and a depth of 450in for the remainder of the 
length of the front section. The rectangular dimensions at 
the forward end of this section were ni ary to provide a 


360 





strong section at the point where the bending moment on 
the frame would be maximum. 

The rear section has a constant width of 2°75in and depth 
of 3-50in throughout its 5lin length. It required two bends 
at its forward end to provide a “kick-up” for clearance over 
the rear axle. The centre section, 13in long, was designed 
to form a smooth transition between the front and rear 
sections. Throughout its length, the side rail was to have 
a wall thickness of 0-090in. 

In general, the proposed method for manufacturing the 
frame side rail called for the front and rear sections to be 
fabricated from circular tube, which in its final form would 
be rectangular in shape. The tube was to be formed from 
strip steel in a tube mill, and the butt seam welded by the 
resistance seam welding process. After the welding, the 
tube was to be drawn through forming rolls designed to 
produce a rectangular section of the specified dimensions. 
It was calculated that the maximum speed for this method 
of forming would be 150 ft/min. The centre section was 
to be fabricated from two steel pressings welded together by 
the submerged arc process. 

Considerable investigation was necessary to determine the 
most practical method for producing a rectangular section side 
rail with the minimum of expensive tooling. Finally, the 
following operation sequence was adopted:— 

(1) Tube mill 

(2) Resistance seam welding 

(3) Rectangular forming 

(4) Cut off to length 

(5) Section transformation on front length 

(6) Bending of front and rear lengths. 

Tube forming is carried out in two standard tube mills, 
one for the front and the other for the rear section of the side 
rail. It was, of course, necessary that the diameter of the 
tube produced in each mill would be held to close tolerances 
to ensure that a rectangular section of 4-00in 4-50in for 
the front and 2°75in » 3-50in for the rear would be obtained 
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Fig. 2. At the first operation flat strip for the side rail is formed into 
circular tube 


after the welded tube had passed through the rectangular 
forming rolls. 


Three points of major importance had to be determined 


before actual production could be started. They were:— 

(1) The number of passes required in the forming roll 

equipment to produce a circular tube. 

\* (2) The width of strip steel to give a tube of the specified 
diameter. 

(3) The amount of metal to allow for “burn off” during 

the resistance seam welding operation. 

It was realised that the design of the forming roll equipment 
would affect the width of the strip, since some designs 
would stretch the material while others would tend ot 
upset or thicken it. When all the design details had been 
settled, forming roll equipment with six passes or stations, 
from the entrance pass to the final one before welding, was 
mounted in each of the standard tube mills. One of the 
mills is shown in Fig. 2. Experimental runs were carried 
out on short lengths of strip steel until the correct width for 
each tube was established. 

From the last forming roll station in the tube mill, the 
cylindrical tube passes direct to the resistance seam welding 
station. During the continuous welding operation, the tube 
is supported by guide and pressure rolls on each side to 
maintain the circular shape and to provide sound fusion at 
the junction where welding takes place. Two rotary elect- 
rodes are used, one on each side of the junction. They 
apply a constant pressure to bring the two edges into contact 
and cause an upsetting of the metal at the point of fusion. 
Fig. 3 shows a welding station. The outside or flash or 
upset is removed by a cutting tool which is in contact with 
the tube at the weld joint. The current required to produce 
the necessary heat at the point of fusion is provided by a 
welding transformer that has a rated capacity of 250 KVA, 
an output of 200 KVA and a secondary current capacity of 
57,000 amps. The speed of the resistance welding operation 
is dependent upon the output from the transformer, the 
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Fig. 3. Immediately after leaving the final forming roll, the tube is 


resistance seam welded 


The weided tube passes through four forming rolls and thence 


Fig. 4. 
to a turk's head for final forming 


speed of tube travel through the mill and the thickness of 
the tube. 

From the welding the tube passe: 
series of four forming rolls and then through a “‘turk 
a two-station unit with four rolls ground to the desired face 
station, The final transformation to 
effected in th turk Che 

before the ir} head ji used to 


breakdown 


station, through a 


| head 
contour at each 
rectangular section is 
sizing roll immediately 
allow a more gradual 
possibility of a misformed shapx 


head 


with 





Fig. 5 The rectangular tube leaving 


severe abrasion on the tube. Fig. 4 
rolls, Fig. 5 the tube emerging from 
the gradual transformation from 
section is shown in Figs. 6 and 7 

A “flying saw’’ unit, see Fig. 8 
tinuously moving rectangular rail t 
The flying saw unit clamps and travel 
During this travel the rail is cut to th 


cut-off stroke of the saw is initiated wh 


“target’’ A shown at the extreme left 
As was stated earlier, the design sp 
forward end of the front section to |! 


and a depth of 5-62in for a length of | 
section then tapers for a length of 14 
4-50in section produced in the turk 
experimental processing was carried « 
that would effect this section transfor: 
accurately with the minimum of expen 
the tool shown in Fig. 9 was dev 


transformation. Essentially this tool 


Fig The flying 
sow cuts the tube to 
specified length 


rh 


‘ 


‘ 


} 


irk’s head 


the four sizing 
turk’s head, and 
to rectangular 
the con 
pecified length 
the moving rail 
fied length. The 


cut 


the rail strikes the 


g, 8 

ition calls for the 
width of 2-88in 
rhis rectangular 


k to the 4-00in 


id. Considerable 


levelop a method 
n efficiently and 
tooling. Finally, 
for the section 

s two expand- 


Fig. 6 (below). The change in cross section affected at the operations 


iNustrated in Figs. 3 and 4. 
©, / | I * \ 
2 3 4 


Fig. 7 (below). The transformation of the tube from round to semi- 


elliptical and to rectangular 


ing units. The front expanding unit, shown at the right 
of the illustration has as its main components a movable 
centre wedge (a) and two side shoes (6), The rear expanding 
arbor mounted and its main components are an 
two flappers (d) and two transition side shoes (e). 

This tool is mounted in a specially designed, hydraulically 
operated machine, which has two fully automatic magazine- 
type loading stations, shuttle-type cross-feed and a central 
work station. The machine is shown in Fig. 10. This 
illustration shows at A one of the loading magazines, the 


unit 18 


adapter (< 
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Fig. 9. Front and rear expanding units for transposing 

the forward end of the side rail front section. The tools 

are shown in the open position at the top and in the 
operating position below 


TRANSITION 
SIDE SHOES 


FLAPPERS 
4 


ADAPTER 


other is at the far side of the machine. A side rail ready for 
feeding forward over the arbor-mounted rear expanding 
unit is shown at B; there is a similar rear expanding unit at 
the other side of the machine. Once a tube has been passed 
over one or other of the arbor-mounted rear expanding 
units, the unit and the tube are shuttled across to the mid- 
position to be held by the clamp D. When clamping is 
effected, the forward expanding unit is advanced to effect 
the section transformation. A tube ready for the entrance 
of the forward expanding unit is shown at E. Fig. 11 shows 
the same machine with a completed tube at F and a tube 
at G ready for removal to the working position. After 
withdrawal of the front expanding unit, the tube E is moved 
to the far side of the machine where it is stripped from the 
rear expanding unit. 

Approximately 120 tons of hydraulic pressure is required 
to actuate the movable centre wedge of the front expanding 
unit from the open to the operating position. To remove 
the front expanding unit from the rail when this operation 
is complete requires a pressure of approximately 50 tons 
This is only to start the initial movement. After a movement 
of approximately 4in, the power required falls rapidly and 
the rail is easily stripped from the tools. 


Front and rear section bending 

Cold bending operations are required on both the front 
and rear sections of the side rail. The operations for the 
rear section are relatively easy, since this section is of con- 
stant width and depth and requires only two bends. For 
the front section, however, five bends are required, four in 
the transposed area and one at the rear end of the section 
These bending operations are more complex because there 
is no separation between the bends in the transposed area. 
On the contrary, there is actually a bend on a bend, with the 
tangent of one bend overlapping that of another. 

It was realised that to perform the bending operations 
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MOVEABLE 
CENTER 
WEDGE 


The rear expanding unit ready to receive a tube from 
magazine feed 


For transposition, the tube is moved to a mid position for 
insertion of the front expanding unit 


a 





6+ 


Fig. 12 


Five bending operations are 


~ 


Fig, 13. The articulated man 
drel for the first bend shown in 
the open position above and the 
operating position below 


successfully, the inside area of th 
filled completely, or at least aln 
bending tool, For this reason it 
mandrels would have to be used 
the cylindrical tube as formed in 
close limits for both the front and 


other hand, the dimension of the in 
appreciably, Gwing to the commercial t 


coil-strip material. In view of thi 
are designed for use with the minin 
the same time to be suitable for ; 
relation to the maximum internal 


wrinkling on the outside surfac 


Each bend on the forward end of | 
a specially designed articulated mand: 


to use the same mandrel design for 
is, however, possible to use the sar 
two bends in the rear section 
clamping dies and suitable 
operations, Each bend is perfor 
machine, The bending sequen 
shown in Fig. 12 

Before any bending is carried 


304 


tooling 


on the front section 
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rticulated mandrels 
nternal area, but at 
ming efficiently in 
ith a minimum of 


nt section requires 

ind it is not possible 
lifferent bends. It 
irel design for the 

i) machines with 

built for these 

on an individual 

front section 1s 


nside walls of the 


rail are sprayed with drawing compound. For the first 
bending operation on the front section it is necessary to use 
an expanding mandrel with internal articulation because of 
the changed inside dimensions after re-form. This mandrel 
is shown in the collapsed and operating positions in Fig. 13. 
Essentially, it comprises two outer mandrel sections, A and 
B, and a primary articulated section, C, which acts as a 
wedge. The mandrel is inserted into the tube in the 
collapsed position, and after entry for the correct distance, 
the centre mandrel C is pushed forward to expand the tool 
to fit the inside form of the tube. 

Another interesting mandrel is used for the third bend on 
the side rail front section. This tool has two articulated 
sections as shown at A and B in Fig. 14. For insertion in 
the tube, the mandrel is in the condition shown at (a) in 
Fig. 14. After insertion, secondary actuation positions 
section A on section B to expand the tool to fill the inside 
of the tube 


Centre section 

The centre section of the side rail is designed to form a 
smooth transition between the front and rear sections. 
Originally it was decided to form the centre section from a 
cylindrical tube in the manner used for the front and rear 
sections, but owing to the abrupt taper required, it was not 
possible to expand its relatively short length to the required 
dimensions because of excessive stretch. It was therefore 
decided to form the centre section from two pressings, one 
right- and the other left-hand, to be joined by submerged 
arc welding. 


Side rail assembly 

The complete side rail of front, centre and rear sections, 
is fabricated by resistance welding. Before welding is 
it is necessary to perform two important pre- 
welding operations. It is necessary accurately to size the 
mating ends of the sections and to insert a spacer in the end 
of each mating section. The quality of the weld is dependent 
upon the accurate sizing of the mating ends. This makes 
the sizing critical and accurate checking is necessary. 

In operation, one section of the side rail is placed on a 
stationary platen, and its mating section is placed on a moving 
platen. Ata pre-set stage in the welding cycle, the secondary 
current of the welding machine transformer is automatically 
cut off. The moving platen continues to move forward 
until the heated edges of each rail section are forced together 
with sufficient pressure to make a strong bond. The 
amount to allow for “burn off” in the length of the rail during 
the welding operation is taken into consideration when the 
rail is cut to length. In the welding sequence, the front 
section is first welded to the centre section, and this completed 
section is then welded to the rear section. 

Ilo complete the fabrication of the frame, the front and 
rear cross members and the various brackets are attached 


carried out, 
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Fig. 15. The 
chassis frame 
welding conveyor 


by manual arc welding. The work is carried on a conveyor 
that is so designed that all the welding is done in down-hand 
position. As the frame progresses along the conveyor, it is 
automatically turned through 90 deg in a clockwise direction 
at four different points. The final assembly conveyor is 
shown in Fig. 15. 

After the frame has been assembled and all the welding 
completed, the necessary holes are pierced in all the body 
brackets. The frame is conveyed to a walking beam which 
It is then 


carries it to a point directly over the piercing unit 
lowered into the holding fixture, which is an equalizing unit 
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incorporated in a hydraulic piercing machine This 
ensures that the frame is securely held in the correct position 
The piercing machine comprises a 
located, hydraulically operated ‘*( type 


unit 
number of accurately 
guns, each of 
which contains a punch and die mounted on a common bas« 

The frame is rigidly 
between the “‘C”’ type guns 
accuracy of the frame, since if the 
automatically fully on all the locator, owing to body bracket 
misalignment or other causes, the need for further inspection 
is indicated. All the body brackets on the frame are pierced 
simultaneously. 

When piercing is completed, th 
a special three-stage washer 


positioned on locators mounted 


This acts as a check on the 


frame does not rest 


frame moves through 


From the washer, the frame 
is carried by conveyor to the final flow-coat paint operation 
These operations are all effected automatically, After the 
painting, the frame is dispatched to one or other of the 


various Chevrolet passenger car assembly plant 


Fig i4 This articulated mandrel hown in 
the open position at (a) and in the working 


position at (b) is used for the third bend 





Mardening Transmission Gears 


Birlec Continuous Gas-Carburizing Furnace at E.N.V. Engineering Co. Ltd. 


’ 
I OR about forty years the E.N.V. Engineering Co. Ltd. laboratory equipped and staffed to investigate problems 
has specialized in the production of gears and its well- associated with the production of casehardened gears. 
equipped plant at Hythe Road, Wil! London, N.W.10, Conventional methods of pack carburizing and quenching 
is one of the largest on this side of Avdantic. Since the by oil bath or under presses were long used and are still 
introduction of spiral bevel and hypoid gears, particular employed, particularly for special gears which require 
attention has been given to the production of those types and individual treatment. Pit type gas carburizing furnaces have 
at present they constitute a substantial portion of the total been used for batched work for many years. The good 
output, Currently, production includes gearboxes and final _ results obtained by this method prompted the investigation 
drives for automobiles, passenger and commercial vehicles, of continuous gas carburizing. In addition to the economic 
agricultural tractors and machines, locomotives and railcars, advantage offered, the increasing use made of continuous 
gears for internal combustion engin: i gas turbines, and processes, particularly in America, had indicated that it 
large spiral bevel and hypoid gears uy ibout 6 ft diameter would be the most satisfactory treatment for the consistent 
for heavy industrial and marine dri The overwhelming production of gears. 
majority of these gears are of alk ls, carburized and It was this consideration, in addition to the economic 
quenched after gear cutting. Exceptionally large gears advantages likely to be realized, that influenced the decision 
which cannot conveniently be treat in this manner are to install a continuously operated, automatically controlled, 
t type of Gleason gas carburizing furnace. The Firm’s metallurgists col- 
laborated with the design team of Birlec Ltd., Tyburn Road, 
Erdington, Birmingham, to evolve the furnace illustrated. 
maintained and distortion must b« a minimum, heat Features of the design are the high order of mechanization, 
treatment is a vital link in the manufa ng process. Spiral the automatic control of operations on a timed cycle, and the 
bevel and hypoid gears, and also ypes of cylindrical versatility in operation. An important factor with respect to 
gears, present special problems in this respect as the teeth versatility is the provision of three tracks in the furnace 
are developed to give a localized cor nd thus avoid load along which work can be progressed at different speeds in 
concentration at the tips and ends in service. In case- order to produce different depths of case. 
Experience with pit type furnaces had shown that while 


flame hardened on the teeth | 
machine, 
Since a very high standard of pl! properties must be 


hardening, some change of tooth sh unavoidable and 


due allowance for this must be made during initial cutting. a satisfactory carburizing atmosphere gas could be prepared 
Heat treatment is applied after cost chining operations from town’s gas, the composition of gas from the supply 


the economics of | mains was subject to considerable variation. This variation 
product, makes it would militate against the consistency in operation which 
was the prime objective of the new furnace. Furthermore, 


on expensive material and, conse: 
production, as well as the quality 


imperative that no effort is spared u attempt to control 
distortion. The aim is to ensure cor ncy so that a mini the sulphur content of town’s gas is higher than is desirable 


mum stock allowance can be made during the initial cutting and one or two stages of purification are necessary to reduce 
Pursuing this policy, heat treatment | es atthe E.N.V. it. Accordingly, it was decided to produce the furnace 
plant have for many years been ler the control of a atmosphere from propane which is commercially available 


1yout of Birlec continuous gas-carburizing furnace 



































arriage, B—loading pusher, C—charge vestibule, D-—charging pushers 

mber, §—transfer pusher, G—quench platform in vestibule, H —discharge 
Hiecharge pusher, K-—discharge track, \—pusher, M—washing machine, 
rinsing booth, P—unloading and loading trock, Q—transfer trolley 
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New work is mounted on special 
trays and fed into the charge 
vestibule on the conveyor shown 


with consistent properties and has a very low, virtually 
negligible, sulphur content. 

The Birlec furnace installation has been in operation for 
several months and only a few “shake-down”’ troubles of 
minor character were encountered initially. This is regarded 
as reflecting the thoroughness of the investigations that 
preceded the finalizing of the design. The consistently high 
standard of physical properties of the work treated and the 
reduced distortion of workpieces have amply fulfilled expec- 
tations. Currently, the throughput is of the order of 30 tons 


per week, mainly consisting of automobile transmission gears. 


Furnace capacity 

The furnace has a rated output of 600 Ib of work per hour 
but this figure may be exceeded if only a medium depth of 
case is required, For a continuous working week of 168 
hours, therefore, a throughput of 40-45 tons is possible. 
The length of the heating chamber is 31 ft and all operations, 
loading, carburizing, quenching, washing and unloading, are 
carried out within a floor space of 49 ft 25 ft. Gears to 
be treated are loaded on to 18in 18in grid type trays of 


37/18 nickel-chrome heat-resistant alloy, each tray carrying 
up to 150 Ib of work. Fixtures are provided for the support 
of certain types of gears and pinions to enable the trays to 
be used to the best advantage 


Heating and atmosphere 

Heating is by radiant tubes fired by town's gas 
are arranged transversely above and below the 
tracks, the upper tubes being fired from one side of the 
furnace and the lower tubes from the other side. This 
refers to the tubes in the preheating and the two soaking 
zones; U-tubes fired and exhausted from the same side of 
the furnace are employed for the final zone in order to 
accommodate the quenching and discharging equipment 
Full furnace output is obtained with a gas consumption of 
approximately 4,200 ft*/hr. 

Carburizing atmosphere is produced from propane in two 
Birlec endothermic atmosphere generators heated by town’s 
gas. These together consume about 160 ft*/hr of propan 
for an output of 1,600 ft*/hr of atmosphere gas to feed 
the furnace chamber continuously 1,000 ft*/hr in 


The tubes 
conveyor 


and 
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Discharge end of the furnace 


showing gas-tight casing of pusher 
and lock chamber pressure regu 
lating equipment. On the right 
are two of the three atmosphere 


generators 








a periodic on-off supply for purging 
charge Three fan: 
cooled bearings, are mounted in 
chamber to circulate the atmosph 


vestibules 


distribution of heat 


Mechanization 
The work-handling system | 

automatically controlled and the fur: 
output by only two operators, ‘T! 
when the work is automatically quen 
furnace to an oil bath, When work 
furnace for press quenching 
required to handle the gears individ 
to the presses, In both cases, the carr 


ously circulated through the furna 


washing booths, so that labour is confi: 


of finished work and the reloading of 
All work is cleansed in a washing n 
The furnace operators also hand 
tempering 
movements are effected by hydrauli 


operation subsequent 


a centralized pump unit and controll 


Crown wheels ore here being 

transferred from the discharge 

vestibule to the quenching presses 

Work not requiring to be press 

quenched is direct-quenched in a 
tank below the vestibule 


an Tete! 


juench 
| to the unloading 





charge and dis- 
1 with water- 
f of the furnace 


1d maintain even 


mechanized and 
in be run at full 
ber applies only 
1 direct from the 
tracted from the 


tional operator is 


from the furnace 
rays are continu- 
tank and 


trays 
before loading 
peration and the 
hardening. All 
energized from 
trically through 


The instrument ponel with the 
recording and controlling instru- 
ments which provide automatic 
temperature regulation for the 
various zones of the furnace. 
Sequencing control gear is 
arranged behind the panel on the 
left 


the sequencing circuit. To eliminate fire hazards arising 
from leaks in the hydraulic equipment, a non-inflammabe 
fluid is used 


Charging 

Normally, the furnace is charged after every third cycle, 
that is, when each of the three tracks has moved once. 
Trays loaded with work are moved by hand from the loading 
track to the transfer trolley. The door of the charge vestibule 
is opened and the loading carriage is extracted mechanically. 
The loaded trays are slid by hand from the trolley to the 
carriage which is then returned to the vestibule and the door 


is ¢ losed 


Furnace cycle 
Fach furnace track bas an individual timer that rings a 

warning bell and gives a light signal at the pre-set push 

Thereafter, the depression of a push button 

starts the automatic sequence: 

1. The inner door of the vestibule opens and the loaded tray 
aligned with a particular track is pushed from the vestibule 
into the furnace, moving the entire track one tray length 
forward. At the discharge end of the furnace, the leading 


intervals 
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tray is lined up against a stop by an extractor mechanism. 

2. The quench elevator rises, the inner discharge door opens, 
the tray is pushed on to the quench platform in the 
vestibule, and the inner door is closed again. 


3. The quench elevator descends, immersing the tray of 


work in a rapidly moving vertical stream of oil for a pre- 
set period. 

4. The tray of work is moved sideways in the quench tank 
and is then elevated to the discharge position. 

5. From this position it is pushed on the discharge track to 
the unloading track. 

6. On the unloading track it is pushed through the washing 
machine and the rinsing booth to the unloading position. 

7. Unloaded trays continue along the track for reloading. 


Press quenching 

When work requiring to be press quenched is ready for 
discharge, a switch at the discharge end of the furnace is 
operated, This halts the sequence when the tray of work is 
in the discharge vestibule. A signal is given automatically 
and the outer door can then be raised to enable the work to 
be extracted. The tray is returned to the vestibule and the 
closing of the outer door re-starts the automatic cycle. 


Purging 

On each occasion that the outer door of a vestibule is 
opened the atmosphere within burns away. When the door 
is again closed the generator providing the atmosphere gas 
for purging is automatically brought into operation and gas 
is fed into the vestibule for a predetermined period to sweep 
out the air and burnt gas and to restore the atmosphere. 


Metallurgical control 

In the usual manner, the depth of the case formed on the 
work can be varied by regulation of furnace temperature and 
of soaking time. The carbon content of the case is deter- 
mined independently by the composition of the atmosphere 
gas. Generally, the correct carburizing temperature for 
given conditions is higher than the optimum temperature 
for quenching. 

The furnace chamber is divided into four successive zones, 
each subjected to an individual automatic temperature 
control. In the first zone the temperature of the work is 
raised to the specified value and in the second and third 
zones that temperature is maintained for a period determined 
by the rate at which the trays are moved along the tracks. 
It is in these two zones that the gas-circulating fans arc 
located. In the fourth zone the temperature of the work 
is, generally, reduced to a second specified level to provide 
correct condition for quenching. 

To assess the carburizing potential of the atmosphere gas 
a recording instrument is provided for the measurement of 
its dew point. This can be arranged to operate either on 
the generator gas or on the furnace atmosphere, which 
comprises the generator gas enriched with propane. To 
produce a case of approximately 0-8 per cent carbon content, 
a propane addition of about | per cent of the atmosphere gas 
flow is needed. This corresponds to a depression of the gas 
dew point from 20-40 deg C as generated to 10-15 deg C in 
the furnace. 

Case depths ranging from 0-03in to 0-06in are obtained by 
variation of the cycle time. A cycle time of 27 minutes is, 
for practical purposes, considered as the minimum. At 
that timing a tray of work requires about 9 hours to traverse 
the furnace and under those conditions an output up to 
800 Ib/hr is obtainable with work requiring a case depth 
of 0-038in. Individual timing of the furnace tracks, as 
already noted, enables work requiring different case depths 
to be treated simultancously. 


Atmosphere generators 
Three Birlec generators are installed; two in operation and 
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Roller track for unloading work after leaving the washing booth and for 

return of the grid type work trays. On the side of the furnace will be 

seen the burner ends of the upper radiant tubes and the exhaust ends of 
the lower tubes 


one held in readiness as a stand-by. Apart from covering 


an emergency, this arrangement enables the periodic re 
generation of the catalyst to be undertaken without inter 
rupting the operation of the furnace. Regeneration is only 
necessary after some weeks continuous operation but involves 
lowering the generator temperature to approximately 
700 deg C and blowing air through the catalyst for about 
The operation is repeatable and the life of the 


12 hours. 
catalyst usually exceeds 6 months 
Propane is supplied by Shell-Mex 
special pressurized road tankers carrying 4 
liquefied gas and is transferred, still under pressure, to an 
Storage vessels are made to 
appropriate 


B.P. Ltd. in 


tons of the 


and 


open-air bulk storage station 
a rigid specification and are equipped with 
safety devices 

Thg maximum vapour pressure of propane is 270 |b/in 
abs. at a temperature of 45 deg C and small containers must 
be designed to withstand an internal pressure of that order 


It is highly improbable that the contents of a large container 


would ever reach a temperature of 45 deg C under British 
climatic conditions. Accordingly, large storage vessels may 
be built for a maximum pressure of 210 lb/in* abs. The cost 


of propane used to produce a carburizing atmosphere is 
strictly competitive with that of town’s gas suitably enriched 


for the same purpose. 


Conclusion 

This new continuous furnace eliminates the costly 
laborious features of pack carburizing and avoids the limita 
tions of gas carburizing by methods. It brings the 
carburizing process into line with contemporary production 
methods and is admirably suited to the flow 'ine requirements 
of automobile Manual handling is reduced to a 
minimum, resulting in economy in labour and floor spac« 


and 


yatch 


plants 


and fuel consumption is reduced. The mechanical system 
uses only simple individual components and, together with 
the sequence controls, gives no trouble in operation 

469 





Aluminium Alloy Castings 


Votes on 


By far the greater proportion of castings are used in the 
as-cast condition but there are a number of special appli- 
cations for which higher mechanical properties are required. 
A very considerable increase in strength and hardness, 
compared with the as-cast condition btained by heat- 
treating castings of suitable alloys, and the purpose of these 
notes is to set out briefly the conditions applicable to treat- 
ment of the various alloys, the scope and limitations of the 
process and the precautions to b« With the 
exception of the sections describing m treatment and 
quenching which do not apply to pr diecastings the 
practice described applies to all three forms of castings, 
that is, sand, gravity and pressur astings. Heat- 
treatment for the improvement of mechanical properties 
usually consists of three main operati solution treat- 
ment, quenching and precipitation t nent 


Solution treatment 
In this first stage the castings ar: ted to prolonged 
heating at a temperature only a little below that at which 
the alloy begins to melt, By this means, it is possible to 
effect the solid solution of certain of tl ying constituents 
which were originally in solution wher illoy was in the 
liquid state but were precipitated a metal solidified 
and cooled in the mould, When th solution 
obtainable at the heat-treatment temperature is achieved, 
the castings are rapidly cooled to roon nperature, usually 
by quenching in water. This operatior referred to later 
As the temperature at which the solution treatment is 
conducted is very near that at whicl alloy begins to 
melt, it is obviously important that the temperature of the 
castings should be very closely cont: throughout the 
treatment. Furnaces for heat-treatme: ire designed to 
ensure uniformity of temperature throughout a charge of 
castings, and the temperature at two or more points is 
automatically controlled and recorded throughout the treat- 
ment, It follows that the process is not one which can be 
carried out with equipment designed for other purpose 
Two types of furnaces are obtainable f heat-treatment 
of castings (a) the forced air circulation furnace and (6) the 
salt bath. Although initially more expensive to purchase 
and install, the forced air furnace has many advantages over 
the salt bath and is far more widely for castings than 
the salt bath which is more suitable for the heat-treatment 
of wrought forms of aluminium alloy 
As its name implies, the forced air 
is one in which the castings are heated 
air maintained in rapid re-circulation | large fan within 
the furnace. Heating is most common by electrical 
resistors arranged around the wal! furnace, but 
furnaces fired by gas or other fuels ar The air 
furnace is particularly suitable for the heat-treatment of 
1 in a charging 
1 air circulation 
on the whole 


erved 


iximum 


lation furnace 
1 current of hot 


tainable 


castings treated in batches, usually conta 
basket, The low heat capacity of the for 
furnace compared with that of the salt bath i 
an advantage since it not only avoid thermal shock 
experienced by castings plunged into a hot bath, but it 
ensures that the ultimate heat-treatm temperature is 
approached slowly. 

The salt bath consists essentially of a 
sodium nitrate or a mixture of sodium nitrat 
nitrite or potassium nitrate heated 
immersion heaters or externally by ga 


tank containing 
with sodium 
internally by 
At the heat- 
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Heat-treatment 


treatment temperature the salt is, of course, molten, and if 
the bath is smail, uniformity of temperature is maintained 
without the need for stirring. Temperature control and 
recording should be automatic as with the air furnace. 
The operation of a salt bath is simplified if the salt mixture 
is kept molten between treatments. To some extent this 
makes the salt bath type of furnace uneconomical if used 
only intermittently. Probably the greatest disadvantage of 
the salt bath compared with the air furnace is that in the 
transference of batches of castings from the bath to the 
quenching tank very high drag-out losses of salt occur, 
the salt being mechanically trapped in the cavities and hollow 
sections of the castings. Furthermore, the quenching of 
castings holding considerable amounts of salt may be dan- 
gerous. When castings are quenched singly—this is some- 
times desirable with large castings—the same objections do 
not apply since most of the molten salt can be removed from 
the casting before quenching. The salt bath has the advan- 
tage that, when castings are removed one at a time, the temp- 
erature of the bath is not affected whereas the temperature in 
a forced air furnace will fall slightly if the furnace is opened 
to remove castings one by one. ‘Treatment in this manner 


only applies, of course, to large castings. 


Heat-treatment temperatures 

The solution treatment temperatures for the various 
alloys must be rigidly observed. Should the maximum 
permissable temperature be exceeded, one or more of the 
constituents of the alloy may melt, and the casting will 
collapse or crack or will be found to be covered on the 
surface with small “‘pimples’’ or excrescences according to 
the shape of the casting and the degree of over-heating. 
If over-heating occurs, it cannot be rectified and the castings 
must be scrapped. If, by accident, the treatment should 
be carried out at a temperature below the minimum speci- 
fied, the required mechanical properties will not be achieved 
but no irrevocable damage will have been done, and the 
castings may be heat-treated again at the correct tempera- 
ture without harmful effect. 
Heat-treatment times 

The length of time necessary to effect maximum solution 
must generally be determined by trial—it depends on the 
thickness of the casting and on the grain size and composition 
of the alloy. Broadly speaking, the time required increases 
with the coarseness of the structure; thicker parts require 
longer time than thinner parts and sand castings longer 
than chill castings. Normally, test bars are heat-treated 
with the castings to confirm the effectiveness of the treat- 
ment. If the castings are thicker than the test pieces, as 
may sometimes happen, they will require a longer treatment. 
This means that the minimum time required to obtain 
satisfactory solution in the test pieces will be exceeded 

The necessary solution of the alloying constituent obtained 
at the solution treatment temperature must be retained by 
cooling to room temperature as quickly as possible—slow 
cooling would allow an undesirable form of precipitation 
and the beneficial effect of the treatment would be lost. 
The interval between the moment of opening the furnace 
to remove the castings and complete immersion in the 
quenching liquid must be as short as possible. In general 
this interval should not exceed 30 seconds but the maximum 
permissible time will depend upon the mass and volume 
of the total charge and of the individual castings—the 
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thinner the casting, the more rapidly will its temperature fall 


during transference. In order to minimise the quenching 
interval, quenching tanks are placed as near to the furnace as 
is practicable and the raising and lowering of the furnace 
charge is usually effected by a high speed electric hoist. 
The usual quenching medium is water, but in special 
circumstances oil or air is sometimes used. 

When a casting varies very considerably in thickness in its 
various parts, or is of complex shape, it is difficult to avoid 
some degree of distortion on quenching, since the speed 
of cooling and contraction differs from one section to another 
In order to prevent or at least minimise this distortion, 
and avoid the formation of internal stresses which might 
later cause distortion, it is advisable, wherever possible, 
to quench in hot or boiling water. As cooling is slower 
when quenching in hot water than in cold, the retention of 
the essential constituent in solid solution is not quite so 
complete and consequently the strength and hardness of 
the casting may be lower. The choice of temperature of 
the quenching bath and the medium may sometimes depend 
on the relative importance of the mechanical properties of 
the casting on the one hand, and the need for preventing 
distortion or the formation of internal stresses on the other; 
in many large or complicated castings it is necessary to 
sacrifice some mechanical strength for maximum dimensional 
stability and in certain cases slower quenching using oil or 
even air may be necessary. 


~ 


~ 


Precipitation treatment 

Some alloys are used in the solution treated condition 
(usually where maximum ductility or perhaps shock resis- 
tance is required) but more often greater strength and 
hardness are desired and the solution treatment is followed 
by a low temperature precipitation treatment. Unlike many 
of the wrought aluminium alloys, the solution treated cast 
alloys (except “Y’’ alloy) do not greatly increase in strength 
and hardness by ageing at room temperature. 

Precipitation treatment consists simply of heating the 
castings at a temperature generally between 150 and 200 deg 
C. for a number of hours during which time precipitation 
occurs, on a sub-microscopic scale, of the constituent 
dissolved during the solution treatment. The appropriate 
times and temperatures for precipitation treatment times 
may be determined quite simply by trial and error. This 
may be done by testing samples withdrawn from treatment 
at intervals. Generally, strength and hardness increase 
fairly rapidly during the first few hours of treatment and 
then more slowly. Beyond a certain time, continuation of 
treatment results in no further increase in mechanical 
properties but, if extended very considerably, will cause the 
strength and hardness to fall. Should castings be accidently 
over-aged either through heating at too high a temperature 
or for too long a time, the required properties can be obtained 
by a second solution treatment and quench followed by 
precipitation treatment at the correct temperature and time 
Interruption of precipitation treatment has no harmful 
effect on the castings; the hardening effect of separate treat- 
ments is additive. The speed of cooling following the 
precipitation treatment is not important. 

Because the working temperatures are lower and less 
critical, equipment for precipitation treatment can be 
simpler in construction and control than that required for 
solution treatment. Almost any oven which can be fitted 
with a simple thermostatic control and temperature chart 
recorder is suitable for the precipitation treatment, provided 
the temperature differences at various positions are not 
greater than two or three degrees. For larger ovens an air 
circulating fan will probably be necessary and temperatures 
should be recorded at two positions. If it is not in continuous 
use for solution treatment, the forced air circulation high 
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temperature furnace is, of course, ideally suitable for 
precipitation heat-treatment 

There is no reason to believe that the interval between 
quenching and precipitation treatment has any significant 
effect on the final properties of those alloys which do not 
age-harden at room temperature. Where marked hardening 
at room temperature does follow quenching, there is some 
evidence that with these alloys an interval of a day improves 
the elongation, whilst precipitation treatment immediately 
following quenching gives maximum strength and hardness 


but lower elongation 


Precipitation without solution treatment 


The cooling of a casting after pouring constitutes a mild form 
of quenching and some constituent responsive to heat-treat- 
ment may be retained in solid solution. When this occurs, 
a small increase in strength and hardness may be produced 
by precipitation treating the castings. If a heat-treatable 
alloy is gravity diecast, especially if it is of fairly thin section, 
a high proportion of the hardening constituent may be 
retained in solid solution. If the casting is quenched in 
water immediately after being removed from the dic, the 
proportion will be even higher. Precipitation treatment 
of die-castings produced in this way 
improved properties 

The form of heat-treatment known as annealing is not 
one which is often applied to aluminium alloy castings 
If it should be necessary, castings which have been heat- 
treated can be softened again by heating at about 350 deg C 
followed by slow cooling in the furnace; the longer the time 
the greater the degree of softening. Heating produces no 
appreciable permanent softening in  non-heat-treatable 
castings but may reduce internal stresses—the stabilizing 
treatment described below is sometimes known as stress 
relief annealing. 


results in greatly 


Heat-treatment of pressure diecastings 


Pressure diecastings like gravity diecastings have commonly 
greater mechanical strength than castings produced in sand 
moulds, and it might be expected that this superiority in 
strength could be further increased by heat-treatment as it 
can with gravity diecastings. Unfortunately, however, the 
solution heat-treatment of pressure diecastings introduces a 
problem which does not arise in the case of sand castings or 
gravity diecastings, and which renders the full heat-treatment 
of almost all commercially produced pressure diccastings 
impossible. 

Examination of a pressure diecasting by fracturing or by 
radiography may show that it is no less sound than a sand or 
gravity diecasting which can be satisfactorily solution heat 
treated, yet, if the pressure diecasting is similarly heat 
treated, it will probably be found to be distorted and covered 
with “pimples” 

Almost all pressure diecastings contain bubbles either of 
air or of gas from die lubricants: if very small and well 
dispersed, they do not affect the strength of the casting 
These bubbles are entrapped by the rapidly moving and 
turbulent stream of metal injected into the dic, and the gas 
is retained under the diccasting pressure as the casting 
solidifies. (This gas must not be confused with the gas 
which may be dissolved by the metal during melting and 
may subsequently be released as the metal! solidifies When 
the pressure diecasting is heated to the solution heat-treatment 
temperature, the pressure in the bubbles increases and the 
strength of the metal falls. ‘The casting is unable to prevent 
the expansion of the gas bubbles, and as a result the castings 
become distorted and “pimples’’ appear on the surface 

These notes are based on a recently issued Alar data 
Copies of the data sheet may be obtained, free of 


sheet. 
4 Albemarle Street, London, W.1 


charge, from Alar Limited 





GEAR MACHINING 


Recent 


ry. 

| HESE notes deal with two Am 
incorporate automatic inspection 
cycle. The first, which is tlustrat 
“Gear-O-Mation”’ equipped underpa 
Michigan ‘Tool Company, Detror 
Essentially, it comprises an under 
vibrating hopper automatic 
probe-type gear classifier and a contr 
produces 260 automobile pinions per 


feed, 


The 18-tooth pinion has a face widt! 


diameter of 1:1419in and a bore diam 
From 0-004in to 0-006in stock is rer 
operation, The work is held on stul 
headstock and tailstock of the machin 
an outside diameter of 0-6873-—4) 6% 

a light press fit in the bore of the g 
loaded in to the machine, the head 
powered by a 6in diameter pneumati 
into the bore of the gear until th 
The tailstock centre, actuated by a 
cylinder, then advances until it: 
headstock stub arbor with a sp: 
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after the shaving is completed 
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the control panel counts correct 12 
of oversize or undersize gears both 
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automatically corrects the centre di 
If the fault 
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After the gears are shaved, they pa 
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quality control through the feedbach 


Fig. |. Michigan gear shaver with auton 
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{merican Automatic Developments 


Fig. 2. Eight-station Barnesdril machine with a fully automatic cycle 


shaved gear for size and ensures that every accepted gear will 
be within the specified tolerance. It also ensures that 
faulty work is kept to a minimum. 

The second machine, illustrated in Fig. 2, is one of four 
recently supplied by Barnes Drill Company to the Warren 
plant of the Ford Motor Company. It has been developed 
for drilling, reaming, chamfering and tapping holes in rear 
axles ring gears. Essentially, it is an ecight-station drum 
type machine, with automatic loading and unloading devices 
including electrical, hydraulic and interlocking equipment 
for a complete automatic cycle. 

Gear blanks for the machine are supplied from a battery of 
lathes. A conveyor system from the lathes drops the gear 
blanks into the loading pocket, whence, with a completely 
interlocked cycle, a loading arm picks up the blank and 
deposits it in the loading position. There it is automatically 
clamped 

A 50-spindle auxiliary head is mounted on a BarnesdriL 
saddle type unit that is complete with slide, and with 
hydraulic equipment to give rapid approach, feed and rapid 
return. The head consists of 40 drilling spindles and 10 
individual lead screw tapping spindles. The drilling section 
and the tapping section have individual motor drives. 

Drilling is carried out at stations Nos. 2 and 3. Station 
No. 4 is arranged for chip blow-out, gauging and probing. 
If inadequate depth of hole or a broken tool is detected by 
the probing unit at station No. 4, the machine is automati- 
cally stopped and a red signal light is illuminated. The 
machine is restarted when the faulty part has been removed 
through the reject chute and the necessary tool corrections 
have been made. Chamfering is carried out at station No. 
5, reaming at No. 6, and tapping at stations 7 and 8. When 
the part is returned to station No. 1, it is automatically 
unclamped, the unloading arm picks it up and deposits it in 
the discharge pocket for return to the conveyor line for 
transfer to the next operation. At 80 per cent efficiency, 
production for the battery of four machines exceeds 800 
components per hour. Gaston E. Marbaix, Ltd., Devon- 
shire House, Vicarage Crescent, London, S.W.11, are the 
British agents for the machines described in these notes. 
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CURRENT PATENTS 


REVIEW OF 


Fluid-friction engine brake 


To supplement the normal braking 
effect obtained from an engine when, with 
the fuel supply cur off, it is driven by the 
vehicle, a liquid brake coupled to the 
engine shaft is provided. Arranged at the 
front end of the engine, the brake com 
prises a stationary casing A having a 
bladed toroidal chamber in which rotates 
a complementary bladed impeller B, driven 
from the engine. The blading is designed 
for the maximum dissipation of energy 
and also to pump fluid through an external 
circuit which includes the normal radiator. 


No. 742293 


The brake draws water from the bottom 
tank and returns it to the header tank 

Control is effected by cocks in the inlet 
and delivery conduits. These cocks are 
on a common stem and may be actuated 
by an independent hand control, or in 
conjunction with either the vehicle brake 
pedal or accelerator. In the position 
shown in the illustration the pump delivery 
port is freely open through passage ¢ 
in the delivery cock while the inlet is 
open to atmosphere by way of a longitudinal 
groove D in the inlet cock and a port E 
The pumping action empties the casing A 
and thereafter there is little expenditure 
of energy al 

When the cocks are turned through an 
angle of 90 deg., a restricted passage F i 
aligned with the delivery port and a full 
bore passage G is opened to the inlet rhe 
casing A is immediately filled and energy 
is dissipated in churning and heating the 
fluid. Passage F permits a sufficient flow 
back to the radiator to keep the tempera 
ture rise in the brake within a convenient 
limit and, particularly, below boiling 
point. The casing may be formed extern 
ally with cooling fins. Patent No. 742293 
Leyland Motors Lid 


Torsionally resilient transmission 
coupling 


When a diesel or other high-compression 


engine is idling there are ¥considerable 
fluctuations in the angular{velocity of the 
crankshaft and these 1 fluctuations may 
cause an objectionable 'chatter in the 
gearbox. In this coupling, lost motion i 
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RECENT Al 


rOMOBILE 


arranged between driving and driven 
elements and under conditions of virtually 
no load the drive is taken through a light 
torsion rod and relative displacement is 
hydraulically damped 

Drive shaft A, extending from the engine 
clutch to the gearbox, is hollow and 
accommodates a light torsion rod B which 
has a splined engagement with the shaft 
at its forward end and at the rear projects 
beyond the end of the shaft. The shaft 
is supported in a ball bearing in a fixed 
housing © and carries on its splined end 
the vaned driving member D of the 
coupling. Enshrouding member D is the 
driven member E with complementary 
recesses of greater radial width than the 
vanes of the driver. Enclosure is completed 
by front and rear covers suitably bushed 
for angular movements on spigots on 
member D, the rear cover having a splined 
boss engaged on the end of the torsion 
rod Ihe covers are secured by bolts F 
by which the driven member E is attached 
to the input shaft of the gearbox 

rhe driving member makes a running 
fit with the driven member and the covers, 
the recesses in the driven member being 
filled with oil and sealed by rings G 
Ports H in the permit relative 
movement and transfer of oil across the 
vanes under torsional oscillation to be 
damped merely by the viscosity of the oil 
When a gear is engaged, however, and the 
engine takes up the load, the torsion bar 
yields sufficiently for the vanes to close 
the ports and thereafter transfer of oil is 
by way of the running clearances Thus 
a solid drive is taken up smoothly lo 
avoid metallic contact resilient pads J may 
be fitted to the vanes, but these are not 
essential. Patent No. 743564. Guy Motors 
Lid 


covers 


743564 


SPE ¢ 


IFICATIONS 


Hydraulic coupling drive 


Although the inclusion of a hydraulic 
coupling in the transmission system 1s of 
particular advantage in an urban bus 
which must frequently stop and restart, 
its continuous use will increase the rate 
of fuel consumption as a result of slip 
Ihe purpose of this invention is to reduce 
the loss of energy from this source by 
automatically locking the coupling by 
means of a pneumatically operated triction 
clutch when a certain rotational speed is 
reached and unlocking it at a suitably 
lower speed of rotation 


No. 740363 


On the impeller part A of the hydrauli 
coupling is formed an annular friction 
face B surrounded by a circular flang: 
lo this flange is secured a radially drilled 
annulus ¢ the three elements forming a 
housing for the friction clutch Phe 
driven shaft D runs in a ball 
mounted in impeller casing A and 
the runner E. On the external face of 
annulus © is mounted a plurality of 
spring-loaded air valves | which control 
the admission of compressed air to a 
diaphragm typ ervomotor G 
displaces presser plate H t 
friction clutch di ] 
driven shaft D 

When idling, the air valve is closed by 
air pressure on the larger 
poppet and the loading spring 
clutch is disengaged, and the 
coupling is operative As the vehicle 
moves off and gather engine 
is increased to a predetermined value at 
which centrifugal force « 
exceeds the re 


bearing 
carrie 


which 
grip the 
plined to the 


liameter of the 
the friction 

hydraul) 
pee ! speed 
n the valve poppet 
training fore and thy 
valve is opened to lock When 
the vehicle is slowed « paratory 
to stopping, centrifugal force ev 
is overcome by the combination of the 
loading spring and air pressure on the 
smaller diameter of the poppet, the driv: 
is unlocked and air behind the 
i vented to phere 

rhe arrangement requires a rotary seal 
on the rear hub of the 
permit the transfer of 
a tationary resery 
Patent 


‘1 
entually 


diaphragm 
atino 


CouUpINg Casing t& 
compressed air from 
ir to the drillings in 
140363, Leyland 


annulus ¢ 


Motors Ltd 





Chain-tensioning devices 

Chain tensioners comprising stee| strip 
pressed against the edges of the side link 
of the chain are responsible for an appreci 
able frictional loss of power, occasior 
relatively heavy wear of the 
links, and are likely to be noisy in operation 


strip anc 


All these disadvantages are obviated by 


the proposed device in which a strip 
rubber, or rubber-like material engage 
only the rollers of the chain. 
should be resistant to oil and to tempera 
tures of 100 deg C, or more, and have 
hardness not exceeding 100 Shore 
The diagram shows the 
applied to the upper, slack run of a tw 
row chain, A steel strip A, 
suppenes on a stud B, has vulcanized 
otherwise bonded to its face a rubb« 
strip C which is suitably profiled 
contact only the chain rollers, On th 
back of strip A, at a point approximat: 
central of the rubber strip, is a shoe | 
and the tensioner is loaded by a helica 


spring E constrained between this shox 


and a fixed abutment, Instead of th 
helical spring, any other type of spring or 
hydraulic device may be used. Betweer 
the minimum and the maximum sag 


‘ 


The rubber 
A 
tensioner 


pivotally 


; 


the chain, the loading should not vary 


more than 10 per cent. 


No.’ 742092 


On the lower, tight run of the chau 


an additional tensioner, comprising 


similar steel-backed rubber strip loaded 


in this instance by a hairpin spring ! 
Patent No, 742092 
Germany) 


Preventing reversal 


of fuel-injection engines 
Under certain conditions fuel-injecti 
engines, particularly compression-ignitior 


engines, will start and run in revers 
rotation, using the exhaust system for au 
intake and the inlet system for exhaust 
Where a pneumatic type governor is fitte 
such reverse running can have seriou 
results as pressure in the air manifold wil 
assist the governor spring to hold th 
injection pump rack in the “‘full delivery 
position and an uncontrolled acceleratior 
can occur. The immediate reaction 


Daimler-Ben 1G 


the operator is to close the throttle and pul! 


the “stop” control. This merely serve 


to raise the pressure in the manifold and 


consequently to render the stop contr 
very difficult to operate. Correct pr 
cedure would be to open fully the throttk 
to reduce the exhaust pressure in the mar 


fold, when the stop control can be operated 


easily. 

The invention eliminates the possibility 
of reverse running after a reverse start by 
means of a aadied fuel-injection pum, 
cam. With this, in the event of initial 
reversal, fuel is injected during the exh pust 
stroke and is blown out of the cylinder 


374 


No. 742583 


through the inlet valve. 

In the timing diagram appended, the 
outer circle in continuous line shows, 
clockwise, the normal operating cycle with 
a conventional cam A. The commence- 
ment of injection is at B. Under condi- 
tions of reverse rotation the cycle is shown, 
anti-clockwise, on the inner, broken line 
circle, and injection would commence at C 
in the compression stroke. With the cam 
modified on one flank, as indicated by the 
chain-dot profile D, however, injection 
would start at E in the exhaust stroke 
Patent No. 742583 Ford Motor Co. Ltd. 


Lightweight diesel engine 

A compression-ignition engine of a 
weight suitable for an automobile, station 
waggon, or delivery van needs to operate 
on a compression ratio lower than the 
16:1, or higher, usually regarded as 
essential in order to ensure starting at 
temperatures 10 deg to 15 deg below 
freezing point. For engines of from 2-5in 
to 3-0in bore a compression ratio of from 
10: 1 to 14: 1 is suggested. According to 
the invertion, the starting difficulty with 
such relatively low compression ratios is 
overcome by special equipment supple- 
menting the usual starting motor or 
starting crank 

For this purpose the use of heater plugs 
is mentioned, but the preferred method is 
to introduce a relatively volatile fuel into 
the intake manifold. Once the engine has 
been started and is running on normal 
diesel fuel, the maximum combustion 











No. 742719 


pressure will be less than that of a con- 
ventional spark-ignition engine of the same 
bore. Even with a sticking injector 
needle the pressure will not exceed that of 
the spark-ignition engine. 

The engine A is of the swirl-chamber 
type associated with the name of the 
inventor and described in an earlier Patent 
No. 531075. A container for the volatile 
starting fuel (not shown) is connected to 
the inlet valve of a pump’B, the plunger’of 
which projects through the body front 
bulkhead and is operable by a handle. 
The plunger incorporates a screw-down 
shut-off valve C which must be released 
by rotation of the plunger before the pump 
can be operated. Fuel is delivered past 
a non-return valve and a filter D and passes 
by way of pipe E to the special injector F 
in the air manifold. 

A branch ong E leads to a pressure- 
responsive unit G by which a switch H is 
closed when sufficient pressure is generated 
by pump B. This switch completes the 
circuit through the usual storage battery 
for a starting relay J and energizes the 
starting motor. ‘The starting fuel may be 
a mixture by volume of 10 per cent ether 
and 90 per cent fuel oil or of ether and a 
cylinder head lubricant. Patent No 
742719. A. F. Saunders. 
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No. 740002 


Variable-rate rear suspension 

An earlier specification, No. 674224, 
described a variable-rate suspension in 
which a main helical spring in compression 
was supplemented by one or more laterally 
disposed helical springs operating in ten- 
sion. While in new constructions adequate 
provision could be made, in the case of 
replacement or adaptation to existing 
vehicles the auxiliary springs could subject 
the structure to stresses for which it was 
not originally designed. Accordingly it is 
arranged for each suspension assembly to 
be built as a self-contained, interchangeable 
unit that can be specified in respect of its 
characteristics and checked ready for 
supply and mounting on the vehicle. The 
method is applied to systems having two 
auxiliary springs disposed longitudinally 
on the vehicle as well as to the system 
illustrated, in which a single tension spring 
is arranged transversely on the vehicle. 

Main compression spring A is mounted 
between the axle casing and a frame 
bracket in the usual manner. Interposed 
between the frame bracket and the spring 
is a carrier B having a laterally depending 
arm to which is attached the auxiliary 
spring C. The other end of spring C is 
pivotally secured to a carrier plate D 
clamped between spring A and the axle 
casing. A rubber packing E is fitted above 
carrier B to prevent the transmission of 
vibration to the body structure and dowels 
or bolts may be fitted to maintain the 
radial location of the carriers. Patent No 
740002. Societe des Brevets ¥.A. Gregoire 
(France). 
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With acknowledgements for photograph 


AUSTIN AUTOMATION 


uses Tecalemit Lubrication 


This remarkable machine illustrated here is a thirty- 
three-station in-line transfer machine, designed and built 
by the Austin Motor Co, Ltd. Over seventy of these 
machines are in use with the British Motor Corporation 
and all are fitted with * Tecalemit-Bijur’’ Lubrication 
Systems. 

This means that on each of the seventy machines 
more than 500 lubrication points are automatically 
lubricated by a simple lever movement. Think of the 
saving in time and labour! 

The * Tecalemit-Bijur’’ Lubrication System may be 
entirely automatic, or controlled by a simple hand pump. 
Pipe lines to all oiling points provide a measured quantity 
of lubricant, at any required interval, through calibrated 
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metering valves, No bearing points can po ibly be over 
looked so that the life of all bearings is prolonged. The 
* Tecalemit-Bijur’’ Systems provide a great saving in 


both production time, and maintenance cost 


The system is relatively simple to install, even on the most 
complicated machinery, We invite enquiries from manu 


Jacturers and users of all machine tool 





Automatic Die Sinker 


HORIZONTAL - + - 














VERTICAL --- 
MIRROR y ?-? 
CIRCULAR --- 


SEGMENT COPYING 


Illustration shows machine copying with 
vertical attachment fitted, and using 
the two rotary tables. 


Arranged with two MODEL FKO08c 


vmutaneow -- TWO MILLING SPINDLES 
pro uction © 


components SEE THIS MACHINE AT OUR SHOWROOMS 





CAPACITY 





Table, 2 Rotary Tables 

Longitudinal Table Traverse (automatic) 

Transverse movement of slide 

Vertical travel of spindie head aid 31 hin 

Spindie Speeds (8) 70 to 800 or 335 to 3,600 r. p.m 

Feeds (8 

EXCLUSIVE Longieodines Tabie Feed (per min.) ~ Hie to Bjin, 
DISTRIBUTORS IN Spindie Vertical Feed (per min.) ve in. to Sgin 

THE UNITED KINGDOM Net weight approx. ee aa 


27 tin. dia 
9 














yar Our Showrooms 
are only @ few minutes 


Nip ftp VA AIWMYIMNY tipttith 


from Leone Jon Airport HAMPTON ROAD WEST- HANWORTH- FELTHAM MIDDLESEX 














FELTHAM 41466 es 4 SHIPMENTS. FELTHAM 











In the words of Shakespeare: 


“The harvest is your Own” 








* Macheth Act I. Scene IV 











Good, bad or indifferent, the harvest you reap from your assembly 





line can only be as good as the methods you employ... . that is 
why the manufacturer who wants to ensure the best results always 


uses the * Pop”’ Riveting System. 


Rapid, economical and safe it increases production, eliminates wastage 
in man power and enables rivets to be set in positions inaccessible by 


other methods 


rhe * Pop” Riveting System can improve your production harvest 


let us tell you more about it. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road °* BIRMINGHAM 22 


Telephone : Bifichfields $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 
RIV E Til N G Comultents & Teel Manufacwrers 


ONE Spenavon AIRCRAFT MATERIALS LTD. Midiand Road, London, N.W.1 
“POP"’ is @ regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 
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The E.O. 600/95 Flat Engine 


in the 


LEYLAND ROYAL TIGER CHASSIS 





7 
THIS MARK 
ON ALL VANDERVELL 
PRODUCTS 


', 
we” | 
a - \"4 
« aT 


2 
— 


/ 


VANDERYELE’ 


BEARINGS AND BUSHES 


VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE ~- ACTON W3 ~- LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
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Ys tool aa... 


»»» MARSTON RADIATOR 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 

for the quality and reliability 

of these famous products ? 











MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 


MAR 176A (A subsidiary company of Imperial Chemical Industries Ltd.) 


BRITISH CRAFTSMEN 
MAKE IT IN BRITAIN 


Y : 
he Re | 
~ ps Ter, SHIPBU ateilemmllnl as 


Of wide scope and application 


On land and sea and in the air; in che home and in industry, The name Masco signifies felts for every purpose and of 
often out of sight—but never overlooked by those who unquestioned quality. . . produced in the light of advanced 


appreciate its importance—Masco Felts might be said to | scientific knowledge and backed by more than a century's 
enter into almost every aspect of human activity | manufacturing experience. 


MITCHELLS, ASHWORTH, STANSFIELD & CO. LTD. 


Contractors to H.M. Government 
23/24, Old Bailey, London, E.C.4. ‘Phone: City 3606. - 45, Newton Street, Manchester, 1. ‘Phone: Manchester Central 3503 


For over 100 years Feltmakers to the World’s Industries 
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Now available, packed in this attractive cable dispenser, is a wide range of Aerialite Automobile Cables. 
Containing five reels of cable—the choice of types is yours—this new pack is supplied free against Auto cable 
orders. Not only does this dispenser make an attractive counter display, but it will prove to be an 


indispensable aid to your Sales. 


SELECT YOUR CONTENTS FROM THIS LIST 


Twin Auto Cat. 291 100 ft. Super is 

Single Auto Cat. 286 100 ft. Super abs Alternatively 

Single Auto Cat. 288 100 ft. Super oa Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
Single Auto Cat. 287 100 ft. Super sa Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber Cat, 299 12 yds. Super ant Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto nae 

Single Auto , : Alternatively 

Single Auto , : Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
Single Auto k 1 : Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat, 558 
Grey Rubber ; ; i. Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto Cat, 
Single Auto Cat. 
Single Auto Cat. 
Single Auto Cat. 
Grey Rubber Cat. ' Replacing Cat. 


Alternatively 

Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
299 Grey Rubber with 7M.M. Coronten Cat. 557 


Write for further details to 


Head Office & Cable Division 


Aerialite Limited 


CASTLE WORKS ‘STALYBRIDGE- CHESHIRE 
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Whatever your fastening problem, 


Wiley can make a bolt for it--and 
a nut too—ask them ! 
b t/ 
¢ a holf Jot Un. 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 
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THE 


Specialllata 


THERMOFLOW 


PISTON 


REGISTERED TRADE MARK No. 736689 


FOUR REASONS WHY THERMOFLOW PISTONS 

ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 

RATED TURBO/SUPERCHARGED DIESEL 
ENGINES 


1. The crown, ring belt and upper skirt sections are 
proportioned to the known or estimated temperature 
gradient of a piston to obtain the maximum heat flow 
from the crown 


2. No abrupt changes are present on the internal form 
which act either as a heat barrier or a stress concentration / 
deflection point where mechanical failure is likely to 
commence 


3. The arch supporting the crown is the strongest type 
of construction known for high mechanical loading and is 
similar to the principle employed by engineers for bridge 
and viaduct construction 


4. The solid piers integral with the gudgeon pin housings take 
the load direct from the crown to the pin, thus eliminating 
ring belt deformation which is often responsible for ring 
sticking problems. Note the plot showing comprehensive 
stresses in the pier under operating conditions, which are 
uniformly distributed and of one order. 





SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telephone: LEEDS 31471/7 
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There’s no future without tubes... 


“ll be leaving for Saturn in the morning’”’ 


With increasing rapidity, one technical epoch gives place to another, but there 
are constants. Tubes are one. . . for over twenty-five years Tru-Wel Electric 
Resistance Welded Steel Tubes and also, more recently, welded stainless and 
inconel tubes have been indispensable to industry. The reason? 
The absolute precision and uniformity of every Tru-Wel 
tube. However long the run, they never vary, and as the 
pattern of the future emerges, there is no doubt that 


Tru-Wel tubes will be very much a part of it. 








TUBE PRODUCTS LTD. OLDBURY, BIRMINGHAM. A @ COMPANY 
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RENOLD 
timing 
chains 





A.C.- ALLARD - ALVIS - ASTON-MARTIN - AUSTIN » AUSTIN-HEALEY 
BRISTOL * CONNAUGHT - COOPER - CITROEN - DAIMLER - DELLOW 
FORD « FRAZER-NASH * H.R.G. - HILLMAN - HUMBER - JAGUAR 
JENSEN - LAGONDA - LOTUS - LANCHESTER - M.G. +» MORGAN 
MORRIS - PARAMOUNT ~ RILEY - ROVER - SINGER - STANDARD 
SUNBEAM + TRIUMPH + VAUXHALL - WOLSELEY 





GH xenor CHAINS LIMITED MANCHESTER 


s- 





Equip with KING DICK, the 
ALL-BRITISH Hand Tools 
with the unmistakable 
stamp of quality, precision 
engineering and the finest 
finish. For YOUR particular 
job you'll do well to specify 
the very best ... and there 
are none better than British 
Made KING DICK 

Hand Tools. 





BUY BRITISH 











Please write to Dept. A.E. for your 
copy of our 80-page catalogue. 


ABINGDON 


KING DICK 


ABINGDON WORKS - KINGS RD - TYSELEY - BIRMINGHAM 11 - ENGLAND 


Automobile Engineer, September 1956 





CONSISTENT ACCURACY... CONCENTRIC 
CONSCIENTIOUS SERVICE. . COMPONENTS 


CONVINCING PERFORMANCE . > Precision Parts that 


meet the highly 
specialized requirements 
of the Car and 
Commercial Vehicle 


Industries 


WATER PUMPS ~- STEERING IDLERS ~- GEAR 
CHANGE MECHANISMS ° BRAKE DRUMS 
PUSH RODS . BALL PINS - SHACKLE PLATES 
THRUST PLATES AND ASSEMBLIES - MACHINED 

COMPONENTS OF ALL KINDS 


Fentric. 


Manufactured in a modern factory MANU FACTURI NG co. LTD. 
specially designed and equipped to TY8OGARN ROAD. B/ANINGHAM 24 


rod tt b I 
Prey 6) Ser pS tee tine Telephone : EASt 2081-2-3-4-5. 
and at lower cost. ‘i 
Telegrams : “ Accelerate,’’ Phone Birmingham 
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Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 
The heavy duty Volman Gear Hobbers are unexcelied for high rate production of pre — 
ision , helical worm gears. Tangential head available for cutting worm wheels 
c spur ane ™ ntial hee cu COMPETITIVE 


Max. Pitch 6 Mod. (4 DP) PRICES 


Max. Gear Dia. 9 Fijin 


Vertical travel of OTHER SIZES 


hob slide 134 in 
Max. Hob Dia. 44 in. AVAILABLE 
Work Table Dia. 164 in. 
Spindle Speeds (12) 


i199 GEAR SHAPING 


MACHINE OH4 
For rapid production of internal and 


external spur, single and double helical 
gears, segment gears, ratchets, cams. 











External Internal 
Maximum diameter of spur gears 
Maximum diameter of helical ore 
M ear d 
Maximum gear width 
Maximum pitch 4 Mod. (6 DP) 





'€ Our showrooms ere only a few minutes from London 
Airport. 


ail tivh 4 WY UMNY VALE 
EXCLUSIVE DISTRIBUTORS Ovy HAMI AD WEST HANWORTH FELTHAM MIDDLESEX 
IN THE UNITED KINGDOM WAM S206 oe " 


No 
“teething 

troubles” 

here 


ek 


Commercial Motor Show, 
Sept. 21-29, Earls Court, 
See us on Stand 


No, 235 
This immense battery "WS CEAR C? 1" 


of precision machinery ensures a 
complete lack of teething 
troubles and gives to the rear axle 
that dependability and sturdiness 
that is so essential for 

present day needs. 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 
Phene: EADington 1661-6 
Graeme: ‘Meosgeer, Birmingham’ 
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If you have a noticing eye, you will have noticed 


the name Wilmot Breeden on your car 

ignition key, Thereupon, if you have an asking 
mind, you arrive at a question. 

Well, who are Wilmot Breeden ? 

Makers of keys ? 

No. Not precisely . . . Makers of all kinds of 
equipment for the Automobile Industry — 
—bumpers, over-riders, handles, window- 
winders, locking mechanisms, radiator grilles, 
steering wheels — and this on such a large 
scale that only among the London-to-Brighton 
veterans will you be likely to 

find a British car to which they have not 
contributed something. 

Wilmot Breeden, Dwelling in Birmingham and 





elsewhere in the world. Specialising in 
automobile components sO necessary that you take them for 
granted, and so well integrated that you have to hunt 
high and low for a hint of their identity. Two words on your key. . , 


many parts of yourcar... 


WILMOT BREEDEN ARE AT BIRMINGHAM: 
ALSO AT LONDON, MANCHESTER, BRIDGWATER, GLASGOW, MELBOURNE, TORONTO 
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Britain’s Roman 


THE FOSSE WAY 


When the Romans invaded Britain they wer 
creating suitable highways which would « 
ends of the country. Of the many they hu 
famous were the Four Ways —Waitling Su 
Street, and Icknield Street. 

The Fosse ran diagonally across England from 
the mouth of the Axe near Seaton, Owing to t) 
villages on it, the road is not reflected 
highway system 

At the Lincoln end the Fosse joined Ermine 
Hill, and went directly to Leicester. From 
to High Cross, across Warwickshire to Halford 
with the Warwick-Cirencester Road. It cor 
Moreton-in-the-Marsh 


and Cirencester 


Akeman Street, until it reached Bath. 


Hichard Herrs 
the passage of 
World for over 


hase been activel 


vehick over the roads 


s hundred year ! 


ery mu 
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Highways 


{ with the problem of 
egions access to the 
most important and 


The Fosse, Ermine 


In to Devon at 
ick of towns and 


h in our present 
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/ merved 
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concerned if improving 
of Britam and the 
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CGaBRaY OF BERRY 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 


by the products of their 
new road sprimg factory 


killed craftemen is being 


Kept alive 
rile for mar co] 
(tA SPRING DESICN” 


tlun Hod 


Owe OF THE (BROCKHOUSE ) COMPANIES 





Would you let your 
five-year-old daughter 


work a press ? 


Probably the thought sends a cold shiver 
Yet 
familiarity can make an operator as 
Try Udal ‘Fastrip 
synchronised for split-second 


down your spine. fatigue and 
careless as a child. 
guard, 
timing, ensures absolute safety and does 
not retard production. Send for details 


today. 


if you use presses 

ask yourself these questions 

% I's the guarding completely foolproof ? 

% Does it fully comply with official requirements? 


% Will it retard operating speed? 


PRESS GUARDS 


if the answer is not yes—yes—no, better get in touch with Udal right away. 


j. P. UDAL LIMITED, Interlock Works, Court Road, Birmingham, 12. 


Telephone : CALthorpe 3114. 
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BEAUTIFULLY FAST, 


THE AUSTIN HEALEY 
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Copper and Gsbhestes Gaskets for vehicle 








pee re ial 


Manufacturers’ Enquiries Only. 
MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF |.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52297. 








THE 


ND 


WAY 


to make CURVED PANELS 
& COMPLETE CYLINDERS 


illustration shows model E.G.S. 
Hand Geared Slip Roll Type 


Various sizes, hand geared as illustrated, or ungeared 
Speedy and efficient. Three steel rollers provided, the two 
front ones placed one above the other grip the sheet, the top 
one adjustable by hand screws to exert desired pressure, the 
back roller adjustable for various curvatures. Bottom roller 
swings out enabling completed cylinders to be withdrawn 
Grooves at one end of top and back rollers admit cylinders 
with previously wired or folded edges. Metal Guards cover 
all gearing 


Model E.S. Slip Roller ungeared. 3 sizes: length « dia. of 
rolls, ins.: 37» 2, 493, 73 «3. 


1 Design No. 668586 Model E.G.S. Slip Roll Hand geared, 5 sizes: 25» 3, 37 « 3, 
2526052 49x 4, 73x 4, 97 «4 


Edwards House, 359-361 Euston Road, London, N.W.1 
Phones: EUSton 4681 (7 lines) 3771 (4 lines) 
Grams: Bescotools Norwest London 


BS Ecdwerde L*fd Lansdowne House, 41 Water Street, Birmingham 3 
Phones: CENecral 7606-7 
id a Grams: Bescotools Birmingham 3 
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are in widespread use for testing all kinds 
of prime movers. They operate upon the 
Eddy-Current principle and with the elec- 
tronic control normally employed, very 
desirable torque-speed characteristics are 
provided. 


HEENAN & FROUDE LTD - WORCESTER - ENGLAND 
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CASTINGS 


GREY IRON WHITEHEART 
MALLEABLE 


or 


NON-FERROUS METALS 





>> GEORGE WEARING LTD 


CARTERS GREEN FOUNDRY 
WEST BROMWICH 


SPECIALISTS IN TEL: WEST BROMWICH 0092 
THE PRODUCTION TELEGRAMS: “*WEARING’’ WEST BROMWICH 


OF SMALL REPETITION - 
GREY IRON CASTINGS P ESTABLISHED 18650 














130 SHAFTS EACED AND CENTRED PER HOUR 


nt 


Facing 4 off each end and drilling 
4’ centres in 24" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centre: 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 


to centres or recentrin 
i Faces 3 diameter Standard 
i aximum bar 


ve m 
Vices ha * diameter. 








to 24, 


ENGINEERING CO. LT). anos bed 
Settenee Gecand Machine Tents Oe wo 
COVENTRY now commas re 
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The far-reaching results of cylinder wear 
are becoming realised by Transport Engi- 
neers. It means premature overhauls, the 


costs of which are continuously rising. 


Are you prepared with the answer? 
CROMARD hard chromed steel cylinder 
liners with a 100,000 road-miles guarantee. 


This is what the ** Automobile Engineer” 
says : 


“The object in chromium plating is of 
course to reduce bore wear. In fact almost 
unbelievable small rates of wear have been 
experienced with Cromard liners. These 
claims .... have been substantiated by a 
number of independent observers.”’ 


(October, 1953) 


CROMARD liners are used throughout the 
World. There are over 120 fitting stockists 
throughout the British Isles. 


LAYSTALL 
ENGINEERING 


COMPANY LTD. 
i7 Head Office : 


53 Great Suffolk Street, 
London, S.E.1. 


Telephone; Waterloo 614) 








VPI 7) ee a DT) ee LP 2 ee AP 
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USE 


CLANCEY 


- CAST-IRON VALVE GUIDES 


AND 


CHILLED FACED TAPPETS 





—_ Al 


G:CLANCEY * BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH: 69411-2-3 


The most vital job — 


in your shop 


Lubrication is the vital link that makes everything tick. The most 
mode ind most ancient machine tools alike need correct 
lubr to maintain their performance 


Aiding in this essential phase of machine shop maintenance are 
the GENA lubricants. They comprise seven oils of graded viscosity 
rating 1 cover most requirements Ask for your copy of “Machine 
rool | ution” and you will see how FLETCHER MILLER 


lubrica in serve your machine shop 


ey 
q VETA—for hydraulic 


systems generally 


. GENA—the machine tool 
lubricant 
iS ALMARINE—for al! 
grease points 
c < 
2 Machine Tol Lubricants 


FLETCHER MILLER LTD + ALMA MILLS + HYDE + CHESHIRE 


MTL29 
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VEAUDOUS 


Qrruouruce 


A, wew DIESEL 
ENGINES S% 


To the Meadows range of automotive power units are now 
added four new engines — providing even greater flexibility 
within the power range of 42-270 B.H.P.. and greater 
adaptability through both vertical and horizontal versions of 
each engine. The new “500” engines are powerful & litre 

6 cylinder units based on the well proven Meadows © 330" 
engine. The compact design allows for maxi- 


mum passenger and cargo carry ing ¢ apacity. 


The Meadows 6DC500 Auto- 
motive diesel engine. 135 B.H.P i 
at 2400 R.P.M 


The Meadows 6HDCS00 Auto- 
motive diesel engine in horizontal 
form. 135 B.H.P. at 2400 R.P.M ote 


THE MEADOWS RANGE 





SUITABLE FOR 


TYPE POWER SPEED MAXIMUM TORQUE GOODS VEHICLES | PASSENGER VEHICLES 
TONS CAPACITY SEAT CAPACITY 


_40¢ 330 VERTICAL 90 BHP 2400 RPM 230 16/fe 1400 RPM | 17.41 


~~ 4HDC330 HORIZONTAL 90 BHP 2400 RPM 230 16/ft. @ 1400 RPM 17-41 








40C420 ~ VERTICAL ‘| @5 BHP 1900 RPM 280 16/ft. @ 1200 RPM 
60C500 | VERTICAL 135 BHP 2400 RPM 345 16 ft. @ 1450 RPM | 
IDC. 135 BHP 2400 RPM 345 16/fe 1450 RPM 


~ 6HDC500 | HORIZONTAL 
60C630 VERTICAL 130 BHP 1900 RPM 420 \6/fc 950 RPM 





6HDC630 HORIZONTAL | 130BHP. | 1900 RPM 220 16/t. @ 950 RPM 


6DCS630 | VERTICAL 185 BHP 1900 RPM 540 16 ft. @ 1300 RPM 
6CD970 VERTICAL 180 BHP 1650 RPM 645 16/fc 1000 RPM 


6DC$970 VERTICAL “270BHP. | 1650 RPM 900 16/ft. @ 1200 RPM 


























Matched 5 speed gearboxes are available for each model. A special 
synchromesh mechanism is now incorporated in the type 25005 
and 350C5 gearboxes. The Meadows 250C5 synchromesh gearbox 
is exhibited in sectionalised form, 


Obtain full details of the New Meadows diesel engines and gearboxes 
on Stand 317, first floor, Commercial Motor Show. 


HENRY MEADOWS LIMITED AvTomorive oivision PALLINGS PARK + WOLVERHAMPTON - ENGLAND 


Telephone ; Wolverhampton 31921 Telegrams and Cables ; OUTPUT, Wolverhampton 
London Office ; 37-41 Bedford Row, London, W.C.1. Holborn 6881 
nn ne ee 


iF MADE? 
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(4 whtre WU |ought to be/ 


Right under the head of the 
screw. It cannot fall off, it cannot be 
mislaid or missed out. GK N 
vibration-proof Sems Fasteners hold 
firmer, are easier to handle, speed 
assembly, and simplify ordering and stocking. 
Available with spring, shakeproof or 


flat washers in a wide variety of sizes. 
y if it’s a matter of SEMS 


get in touch with fy K«N 


GUEST KEEN & NETTLEPOLDS (MIDLA) CREWDIVISION; BOX NO. 24, HEATH STREET, BIRMINGHAM 18. TEL. SMETHWICK 144! 


5 tfu/ 2067 


Coopers Feit can absorb up to 85°), of vertical 
vibration on some machines, and the Croid-Cooper 
method of machine installation, where you 

stick a machine down like a starmp, also enables 


you to change layouts overnight. No need 


to worry about bolting and grouting, the CC method F E LT j Ss A N 


has a holding power of 50 Ibs. to the square 4 
inch. A postcard or telephone call will 


bring one of Coopers technica! advisors, eager to 


answer your questions without obligation. S U B J E C A 





—=) 


CROID 65 __ 


MACHINE FIXING GLUE 
COOPER 
PI 


ALS L [ 


= 








nie ———— 


COOPER & CO. (B’HAM) LTD., Brynmawr, Breconshire 
Telephone: 312 
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Fitted any good 
unions lately? 


More and more manufacturers are standardizing 
on Enots brass solderless unions because : 


(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from 4” to 1,” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 

They are specially suitable 
for compressed air and 
hydraulic circuits. 





Enots standard pressure gauge (0-160 lb. per sq 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 


the gauge is screwed 


SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing 


BENTON & STONE LTD - ASTON BROOK STREET~- BIRMINGHAM 6 - ENGLAND 


Automobile Engineer, September 1956 











Woodhouse 
¢ Mitchell 


‘70’ junior 7 centre lathe 


85’ 8) centre lathe 


Proprietors : Thos. W. Ward Limited | WOODHOUSE & MITCHELL: Wakefield Rd. Brighouse.’Phone 627 


6 SPINDLE SPEEDS 30-674 r.p.m. Spindle 
mounted on selected taper roller bearings 
* Diagonally braced bed + Nickel stee 
gears on multi-splined shafts * Inverted vee 
and fiat guides + Single lever selection of 
feeds * Tension mounted lead screw * O' 
immersed multi plate clutch 





12 SPINDLE SPEEDS 21.945 r.p.m. Rigid 
[one piece fabricaced steel base « 
spindie speed selection + 

control from apron * Totally enclosed 
suto lubricated quick change feed gear box 


Send for fully illustrated booklet. 





























FULLER HORSEY 


SONS & CASSELL 
1O, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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-+- IN POWER TRANSMISSION 
> 


PNEUMATIC CLUTCH-BRAKE 
ASSEMBLIES 


Suitable for presses, shearing mach- 
ines, expanding and contracting 
machines, forging machines and all 
heavy duty drives of frequent 
operations 


ae FLEXIBLE COUPLINGS 

- a This Elliptical Rubber Buffer Flexible Coupling 
HIGH SPEED MULTIPLE Disc is extremely efficient. The two shafts are free to 
CLUTCHES > 7 move axially and the shape and flexibility of the 
This design i Rubber Buffers ensure that even pressure is 
LB any. A PB actrgnons yd conse de H pmo pF pon Driving Lug. Suitable for either 
inery running at high speed. The clutch OR Se CEE 
is very powerful for its size; it has a clean 
contour and it incorporates a compensat- 
ing feature which eliminates frequent 
adjustment 


‘ 


POWER TAKE-OFF 

CLUTCH ASSEMBLIES CLUTCH-BRAKE con 
ASSEMBLIES 

The illustration shows a pneu 
matic Clutch-brake Assembly 
supplied for a 500 ton Forging 
machine Duty 1,100 hp. at 
42 +.p.m. frequency 3-4 strokes 
per minute 


Complete self-contained units for 
Diesel and Petro engines to drive 
all kinds of machinery. Range of 
sizes to suit medium and large 
powers and speeds 


--- AND AIR/GAS HANDLING PLANT 


ROTARY VACUUM PUMPS 
Two Stage Rotary Vacuum Pump. 290 C.F.M 
displacement, 29 inches H.¢ Full range of 
machines available up to 2070 C FM. displacement 
+ 

ROTARY AIR COMPRESSORS 

Two Stage Rotary Compressors 

having a free air capacity of 1000 

Cre at 100 ib/sq. inch pressure 

Full range of machines available up to 

2070 C.F.M. displacement 


AY 
aad 


q TURBO BLOWERS AND EXHAUSTERS 


Range available up to 7} Ib/sq. inch pressure and 
10 inches of Mercury Vacuum 


4 


~~," 


WHITTAKER HALL & CO. (1929) LIMITED 


(Sole proprietors of BR. $. Wittig & Co. (Compressors) Led.) 
RADCLIFFE, LANCASHIRE 
"Phone: Radcliffe 2421-2 'Grams: Clutch, Radcliffe, Manchester 


London Office: 119, VICTORIA STREET, S.W.1 Phone: Victoria 2612 
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WELLWORTHY AL-FIN 


armoured ring groove 


LONG LIFE PISTONS 


more than pay for themselves 
in the first year .... BECAUSE 


it least 100%, more 
eage saves you the 
ther set of pistons. 
g effected by keep- 
vhole period. No 


Ihe average life of an Al-Fin Pist 
than normal types. This doubk 
cost of one overhaul and the cost of 
To this can be added the further 
ing the vehicle on the road during 
wonder so many large fleet owne: 


AL-FIN is the best investment yet 


WELLWORTHY 


ALE 


MME bias) 

















An Al-Fin armoured ring groove piston. The top ring 
groove has an austenitic cast iron insert bonded to 

the alloy giving strength where it is required, prolonging 
piston life by at least 100%, 


SEIN ‘The Choice of the Expert’ 


BONDED INSERT PISTONS WELLWORTHY LIMITED, 


HANTS 


LYMINGTON, 


Quicker paint repairs 


INFRA-RED PAINT 
REPAIR UNITS 


@ all coats applied — 


and dried — in ome day 


@ no blooming 


Standard drying times for small patches 


Primers and stoppers 10 minutes 


Cellulose finishes 20 minutes 


Synthetic finishes 30 minutes 


Full details available on request 
The General Electric Co. Led., Magnet House, Kingsway, W.C.2 
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Lloyds Ductile iron 


With Lloyds Ductile Iron, the graphite flakes common to 
ordinary cast iron are present in the form of spheroids. It can 
be cast as accurately and as easily as ordinary cast iron, but 
compared with flake-graphite iron is stronger, tougher and 
ductile. 

Lloyds Ductile Iron is now being used for a wide range of 
engineering parts and in some instances is replacing cast or 
forged steels, malleable iron and non-ferrous metals. It also 
replaces grey iron, permitting reduced section thickness to take 
advantage of the better properties offered and it may well enable 
you to re-design your present castings for more efficiency. 

The successful casting of Ductile Iron demands the strictest 
and most experienced metallurgical and melting control, but 
Lioyds have been casting it daily, continuously since 1950! 


Technical advice freely given on request. 


Lloyds «~~ 


has a greater 


tensile strength than 


some steels with 
the castability and 
machineability 


CYLINDER BODY in Ductile Iron 
70 Ibs 


TRANSMISSION BEARING ; 
Iron. Weight 50 lbs 


Ductile Iron is only one of the range 
of High Duty Irons cast by Lloyds 


LLOYDS (BURTON) LTD.. WELLINGTON WORKS. BURTON-ON-TRENT TELEPHONE: BURTON 4467 
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For Maximum Ficduction 


Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 
transmit power through ground 


production lo eneured by making fill wse of Tungsten 
Carbide cutting tools. 


Pleake uncle fot 
No.7 PRELECTOR MN Coat 


COMBINATION 
TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK BIRMINGHAM 29 
TELEPHONE SELLY OAK 113! 





dustry there exist 
for ME and 


Iype Universal 





re high loading and 
must obtain with 
reliability 
dad brochure 
descriptions of 
gether with 


data on ratings 





aaniying 











Poe et ARF 


N G GC tee A ay 
KINGSTON BY-PASS SURBIT ” ELMBRIDGE 0033-7 Telegrams Precis 
118 
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there is 


a plain 


With steadily-rising labour costs, every non 
essential operation along the production 
line assumes increasing significance 
One of these recurring operations has 
been the precision thread-cutting of screw 
holes, which, in assembly, have (equally 

a d Vv a nm t a g e precisely) to be registered together 
But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head 
version is designed for use with power- 
drivers—without a scratch of damage to worker 
or job. The tapping screw is demonstrably 
quicker—cheaper—-stronger —safer 
than the conventional machine screw 
Such plain advantages pay such 


handsome dividends ! 


in self-tapping screws 





(Linread_) 


LINREAD LTD COX ST BIRMINGHAM 3 





Phillips slotted and recessed head machine screws and tapping screws * High censile hexagon headbolts and setscrews 


Aircraft bolts, screws and rivets * Sems + Rivnuts * Custom designed cold forged fasteners * Alex Screwplugs 
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Next time you fit a 


| PRECISION GRADING 
SHOCK 2 Never is there any deviation 


from the precision of Turquoise 
grading. 4H means 4Hand will 


give you exactly the line you 
e s | require from it every time. Each 
| of the 17 degrees of grading is 
insist on POINTS THAT compounded from a separate 
| precisely controlled basic 
MAKE formula 
oe ee 
PENCIL Always silky smooth a Tur- 


quoise eases your work. No 


flaws to spoil your line or 


paper The 100 Electronic 

Graphite cleansed and refined 
to particles of 1/25,000th inch 
results in a smoother, more 
compact lead 


Standard Equipment POINT STRENGTH 
on most a Wx 


superior point strength 
of Turquoise saves time 


ene . 3 money The more pe Sat 
British Commercial | 


structure has reduced point 


| breakage to the minimum. Nor 
passenger- , 


| will a Turquoise lead snap 


inside the wood because Eagle 
. super-bonding welds lead 
carrying | 


to 
| wood in one inseparable unit 


vehicles SE! ITN TE 


*K 


SUPERIOR OPACITY 
Notice how crisp and uniformly 
black are the lines you draw with 

a Turquoise, 100 Electronic 

Graphite again. The fimer lead 
structure deposits lines of even 
density, so that you can rely on 
clear reproductions with no 
faint lines or omissions 


DURABILITY 


Finally, the toc 
Manufactured under one 


or more of the following 
Patents and 
9017/54 19978/53 blackness throughout its entire 
686 286 629727 ‘ | length You 
627170, 4608651 2 


Flectronic 
Graphite makes Turquoise leads 


so durable that the longest line 


remains uniform in width 


can prove this 


| for yourself by examining the 
Visit STAND No. 230 . 


longest line you draw through 


| a magnifying glass 
Commercial Motor Show ' 
21-29 September. 


% Send for illustrated f= CHEMI-SEALED Super-bonded 
Catalogue No. 226-1/1 | 


DRAWING PENCILS 
NEWTON & BENNETT LTD. VALETTA RD. LONDON W.3 i with 1002 ELECTRONIC Graphite 
Telephone Shepherds Bush 3443/6 


TIO 


PENCIL COMPANY, ASHLEY ROAD TOTTENHAM, N.E7 
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when it’s 
a question 
of soldering 


FRY’S 


does it better 


Whatever the job in hand there's a Fry's Selder 
that will do it quickly, neatly and economically, 
ABBEY and BELFRY body solder sticks, 
TINMANS and BLOWPIPE strips and SOLDER 
WIRE, FRYOLUX Paint and FRYSOL Flux— 
all maintain that consistently high standard of 
purity that guarantees a first-class job. You can 


depend on Fry's. 
soldering simply means FRY’S 


Our Technical 
Department — will 
be very pleased to 
give you advice and 
assistance with any 


soldering problem —— 


you might have. 
~ 


EXPORT ENQUIRIES INVITED 


| FRY'SS »:.: Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19 MIT cham 4023 


and at \|MANCHESTER GLASGOW BR TOL DUBLIN 
MRP .1A 


Fifteen years 
before Frozen Meat 


a at 


4 . x / 
IK 
\\ / 
Fy / ’ 


Frozen meat was first shipped from the Argentine in 
1877—fifteen years after the Bank of London & 
South America had opened its doors there. 
Since then, Latin American trade of all kinds has 
increased enormously, and with it has grown the 
influence and interests of the Bank. Today, the 
Bank holds a unique position as the only British bank 
in Latin America, It has branches in most of the 
important trading centres of that vast continent. 
Up-to-date reports on local markets, trading 
regulations and general economic conditions, 
are received regularly from branches overseas 
and are summarised in the Bank’s Fortnightly Review; 
which is distributed to customers and 
made available to those who have business 


in Latin America, Portugal or Spain, 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFFICE AND LONDON OFPICE 
6, 7 & ® TOKENHOUSE YARD, LONDON, £.C.2 
MANCHESTER | 36 CHARLOTTE STREET, BRADFORD: 5S WELL STREET 


CONTINENTAL REPRESENTATIVE'S OFFICE: TALACKER 35, ZURICH, 


‘ ie o = 
er — 
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EXTRA 
- SALES. 


Win new customers and keep them by joining 
the Telaflo Sales and Service link-up. Let 
the quality of Telaflo products and the sus 
tained and imaginative advertising which 
presents them to the public enhance your 
reputation. Satisfied customers become 
regular visitors which means EXTRA Sales 


in all departments. 


You can sincerely endorse these Telaflo 
claims: smoother travel and improved road- 
holding through greater shock-absorbing capa- 
city, elimination of frothing, better cooling, 
rugged construction, unfailing reliability. 
Supplied with all types of end fittings to 
ore ene sf : : Wri ; 
LA suit most makes of car. Write now for details 


and teims. 


; The Adjustable Ride Control Telaflo is fitted 
A recent Telaflo advertisement to 


be featured throughout the 
motoring press available for other makes of car. 


to the 1956 Sapphire 346. Soon to be 





DIRECT ACTING DAMPERS 


Original Products of TELAFLO LTD 
in association with 
UNIVERSAL DAMPERS LIMITED, SHIRLEY, BIRMINGHAM Telephone: SOLihull 4615/8 


S8A4 
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IVAUAYGAY AVE WOR AD CO.LTD 
Wallows Lane-Walsall Staffs. [°,. "SM! 2060 


> FARNBORO 


ELECTRIC INDICATOR 


Large Diagrams 
up to 
144” x 74” 


No complex 

electric cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

“| nents. Sim- 
he slots are pierced right) plicity ensures ready understanding and manipulation 
through the band, th S| without special knowledge. Very large diagrams. No 
a Photography, thus saving time and trouble, Calibration 
Wiording the ‘a Lines can be recorded while 


4, gerew an absol te taking diagrams 


DOBBIE M‘INNES LTD. 


Nautical and Engineering Instruments 
BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at South Shields - Liverpool - London 
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Electronic control 
does it quicker 


Automatic control cuts out innumerable hold- 
ups in production and adds valuable time to 
every working day. It can be applied in a great 
many different ways, from a simple timer that 
stops and starts machines, to the complex feed- 
back devices that regulate machines against a 
standard reference while they are in action, as 
in register control on colour-printing presses. 


Whatever your process you would find it well 
worth while to consider automatic control in 
one form or another. It is more exact than is 
humanly possible; rejects are reduced; quality 
is improved; the flow of production is quicker 
and smoother; it uses little current and calls 
for little maintenance. In fact, you get higher 
production at lower cost. This is only one of the 
ways in which electricity is playing a vital part 
in the drive for higher productivity. 


ent 


‘Ki 


IVOCATAVAVAVAV EG 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
Motors and Controls, Higher Production, Light 
ing, Materials Handling, and Resistance Heating. 
Price 8/6, or 9/- post free 


Issued by the British Electrical De elopment Association, 2 Savoy Hill, London 
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Tedd ington 


Photograph by courtesy of 
Landie Tramoon Execute. 


OF ep at 
*ctive seo.” 
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against © 
"Twomoron Shaft Seals are ideal for shafts 
running at speed. For example a 34" dia. shaft running 
at 2,000 x.p.m. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 
for Leaflet NS.5. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY-ON-THAMES, MIDDLESEX 
Telephone : Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNORY 


| 


NEW 

NUT TIGHTENING 
TORQUE DATA 
Leaflet available 


6 Models cover 
2-400 foot tbs 
for 
i’ y’ and 7?’ 
Sq. Drive 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 





See our Stand No. 181, Transport Service Equipment Section, 
Commercial Vehicle Exhibition, Earis Court. 





cold forged 
precision 


Commercial 

Motor Show, 

Earls Court, 
21st—29th September, 
Stand 288, Avenue C. 


Motor Show, Earis Court 
17th—27th October, 
Stand 291, Avenue C. 


QUALITY BOLTS, NUTS and SET SCREWS 


Cc. LINDLEY & CO. LTD., ENGLEFIELD ROAD, LONDON N.! 
Phone: Clissold 064) (4 lines) Grams BEAUVOIR. NORDO, LONDON 
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B.H.B. PISTONS 


provide the punch in the 


M.G.A. Is litre sports car and in 
many other leading British cars 
including :— 

AUSTIN CAMBRIDGE ; AUSTIN WESTMINSTER ;: M.G. MAGNETTE 


MORRIS OXFORD SERIES Il :; MORRIS MINOR SERIES Il 
MORRIS COWLEY : STANDARD VANGUARD II, 


AUTOMOTIVE ENGINEERING LTD. 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM ~~ Telephone : POPESGROVE 2206-9 - Telegrams : MOTIF TWICKENHAM 
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-1F YOU MUST HAVE 


Nelson stands on his column 


ntl = eget SOULLEABLE 
stands on casTincs 


ils own SEND FOR DETAILS OF OUR FILM “MODERN MALLEABLE”’ 


Lood name HALE \ HALE Limited DUDLEY PORT Stef. 





THE BUSH PEOPLE 
for NITRIDED 
JIG BUSHES 


[ re A - NEW CATALOGUE AVAILABLE ON REQUEST 
These jig bushes and liners are manufactured in accordance with 
8.5.5. 1098. 1953 che recommended sizes for che jig piace holes 


THE INTERNATIONAL TWIST DRILL CO. LTD.| |) | Sxthnictssr Sis sesso stesiess 


INTAL WORKS * WATERY ST. ° SHEFFIELD «3 iene neat 
Telephone : 23072-3 Telegrams: Fluted, Sheffield 


OBTAINABLE FROM YOUR STOCKIST LAWRENCE Bros. MILLWARD LTD 


























London Stocks: 16, ALDERSGATE ST., E.C.1 


Phone: MON, 3505 
Glasgow Stocks: 50, WELLINGTON ST., C2, ROTHERHAM 


Phone: Cily 6994 


wee 
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Sous 
ANICAL UNIT HEADS 


Sentinel-Renault electro-mechanical unit heads and special machines offer the production 
engineer an effective and economical solution to many production problems. Wherever 
there is repetition work to be done— involving one or more of the operations given above 
Sentinel-Renault equipment can be successfully applied. 

Sentinel-Renault unit heads and special machines are now available on attractively short 


delivery terms. Have you had a copy of our booklet describing their range and application? 





Automobile Engineer, September 1956 





) Aaa <i 
\ nt Thai 
yrs ~ all 4 “" 


fs aies 


2 
; a 
For duties that demand , automobile indt 


the highest standard of reliability 


ystry 


‘London’ Brand are worth specifying by name 
because of their superior ductility and general 
working-up qualities. Direct delivery in our own 
vehicles to all parts of Great Britain ensures that 
loads arrive on time and in perfect condition. 
Stocked by leading Merchants. 


SHIMWELL & C’ [TD 


MANUFACTURERS SIN‘ 


WELLINGTON ROAD LEYTON LONDON ° £.10 


LEYt t 76 








The Douglas “Tug ry’ for use on airfields, 
is powered by a RB Royce BBO engine 


ROLLS-ROYCE 


Petrol Engines 











With power output from 8o ¢ h p., the 
Rolls-Royce ‘B’ Range petrol nines are 


designed for those application vi demand 
compar tNnecss, good power/we ight ) and the 


highest standard of reliability. 














Maintenance and storekeeping ire simplified by 
P.V.C. WING PIPINGS as supplied to leading motor 


the fact that 90°, of the wearing parts in the manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 

4, 6and 8-« ylinder engines are mmon to all tests. Whether as standard fittings used as wheel arch 
' pipings or specially designed joint mouldings our sections 

three. A fully automatic transmissi in also be are guaranteed to meet your particular requirements. 
: Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


ILLS - ROY N » CREYV ( | PLASTRIP HOUSE 
a es Te nee “ HESHIRE OAKLEIGH ROAD NORTH, LONDON, N.20 
Telephone: Hillside 5041 (3 lines) Cables: Tuffiex, London 
Telegrams: T Norfinch, London 


supplied with these engines. 
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A QUICKER MALLEABLE IRON SERVICE 


Gloucester have virtually revolutionised the pro- 
duction of Blackheart Malleable iron. Their adop 
tion of the new electric annealing process - for the 
first time in Britain - cuts annealing time from 
days to hours. 

Every heat is under continuous laboratory con- 
trol and castings are rigidly inspected at every 
stage of production. 


malleable & grey iron castings 


Gloucester Blackheart Malleable iron has superb 
mechanical properties, combining great streagth 
and rigidity with easy machineability. The castings 
meet design requirements to an exceptional degree 
of accuracy and are tough and resistent to impact 

Always consult Gloucester at the designing stage 
~ even before - their experience and resources are 
placed unreservedly at your disposal. 

The following are typical Gloucester Malleable 
specifications, 

Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 


j ee 18°,, | Elongation ‘0 5% 

| Yield Point .. &§tons | Yield Point .» 22 tons 

| Tensile strength 25 tonsp.s.i.| Tensile strength 34 tonsp.s.i. | 
-- ; 


(top) Front wheel hub for lorry in 
Malleable Iron. weight S3lbs. 
(right) Front wheel Hub, weight 2\tbs 





t= THE HOME OF = 





Telegram Pulleys’ Gloucester 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Led.) 


coop CASTINGS 


Telephone: Glowcestar 7304) 
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Uenhall Motor 
Nadiator Co., ltd 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’ | 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A nly a fraction 


of those made of steel or cast iron, the more intricate the 








tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 


long waiting periods for tools, A comy and speedy Speed-indicators 


service for the production of both patterns and dies is ’ 
r Road Vehicles 
operated. KIRKSITE ‘A’ data gladly sent on request. fo 


om 
Also the Hoyt Buyers Guide, listing all the Hoyt products Reliable imdwation of road speeds is BTH were pioneers in the manufacture of 
and services. essential in view of the provisions of the electric speed-indicators for road vehicles, 
Road Traffic Act This indication must and the equipment i desgned for the 


cA? 
n 
Kirksite A and Plastics: be steady and must be seen at a glance worst conditions likely to be encountered 


PRODUCTION RUNS Kirk bl 
wesite 1 pecially suitable 
OBTAINED FROM for metal moulds for Polyester Advantages include 


. 
KIRKSITE VOSHNS, having ’ y long life | Compact design smple construction few wearing parts 


under operating nditions with No long flexible drive thus ensuring greater accuracy 


PRESS TOOLS ) 
ee eee Polvyesters, hether plain or | Protection against dust and vibration 
reinforced 


200,000 Petrol tank pressings in 20 gauge stee! from one 
KIRKSITE punch 


60,000 Aircraft jettison tanks in 16 gauge stee! 
20,000 Delivery van sides in 20 gauge st 


20,000 Runs in aluminium alloy sheet » it any appre- 
ciable wear on tools 
$0,000 Special plastic helmets on one KIRKSITE 


tools 
25,000 Special rubber parts from a KIRKSITE mould 














All the above tools were still serviceable. 


BTH speed-indicating equipment, comprising (left to mght) 


METAL co. split pulley for transmission shaft . speed-indicator (voltmeter 
OF GT. BRITAIN LTO scaled in mph.) ; generator with bracket and armoured cable, 
+ . 


generator pulley Generator can be suppled for direct 
drive f desured 
DEODAR ROAD, PUTNEY, LONDON, 5&.W.I5. 
Telephone: VANdyke 606: : le a 
: BRITISH THOMSON-HOUSTON 
PLAIN BRARINGS ANTI-FR : METALS 
THE Saition THOMSO* HOLETO" CO ite coveintTey ECLA 


BRONZES & LEAD BRONZTZES PUSIB Ys, er 
Member of the AEI group of companies 
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Specify Weston Oil Seals 
and O rings at the blue print stage 


And for all types of replacements 





NY A 


08 i ee ae ae 


CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas Green Pendieton Salford 6 


Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London Holborn 0414 


og: ? Who sowe you welt! 
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Famous Quotat ions 


He thot 





mn PITT (1759-1806) 





Waido EMERSO 


91hO}- 1882) 


LF YOU 
REOCUIRE THE BEST 


ALUMINIUM € 
NON -FERROUS 
CASTINGS 
CET 


SANDWELL 


QUOVE 


Specialists in the { the finest 


quality Sand Cast 
and Pressure Dic 
and Non-Ferrous Me 
methods. 


Die Castings 
Light Alloys 
ut modern 


THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WE BROMWICH 
Tei: STOnmecross 2231 (4 lines) Grams: REPCA WEST BROMWICH 





Every part 
an 
integral one 


As specialists in the manufacture 
of all types of springs, 

pressings, clips, and ‘“‘Metpaks’’ 
Shock Absorbers, Brayhead 

put quality above all, and at the 
right price. No matter how 
small the components may be, 
each one is designed and made 
to meet the exacting standards 
of the leading industrialists 


who use them 


BRAYHEAD 
(ASCOT) LTD. 


FULL VIEW WORKS - KENNEL RIDE - ASCOT BERKS. 
Telephone: Winkfield Row 427/8/9 Telegrams: Brayhead, Ascot 


BLUE 





FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


second to none for 


ele ae 


Jr ate, 


Oper itive srmoothne 


a! stability 


SMALL & PARKES LTD 


HMENOHAM VALE WORKS MAN sOsTern © 


yReret 2 
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PARK GATE 


wet STEELS 
FOR DROP FORGINGS 





black bars 


for 


' connecting rods 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


@ 











—BUT ARE THEY 
ALL ALIKE 7 


EVEN A PEA MAY HAVE A 
HIDDEN GRUB, AND ‘sO 
IN COMPONENTS FOR 
ENGINEERING— 
You can make certain of your own products 


being perfect by using— 


Fet FLEcTRIC 


Electro-Magnetic Crack Detectors 








THIS 1S 
MODEL GP/U 
FROM OUR 
WIDE RANGE 
BUT WE CAN 
DESIGN AND 

MAKE TO 

YOUR 
PARTICULAR 

NEEDS 











Send for 


Particulars 


Dorteratl of a FEC FLEctRIcL? 
Stslore Kine V4 








41 SIDNEY ST., SHEFFIELD 1 





7 = 
ABOVE is an actual photograph of one segment of a Taking the strain ! 


Cords Piston Ring. This extreme flexibility is only one of 

the reasons why Cords are the most widely-used piston Movement, vibration, power stresses, these forces 

rings in the world, provide a constant tug-of-war with every bolt and nut. 
F That is why engineers use Richards “Hi-Strain’’ bolts 

which take such strains with maximum safety. 

IN THIS COUNTRY, Cords are | y regarded as Supplied Heat Treated to B.S.S. 1083 and B.S.S. 

replacement rings, because of the ext: linary way they 1768 Grade R Quality 45/55 tons tensile. 

ting them ina Threads to Whitworth B.S.F., U.N.F. 


take up wear. Motorists know that 
and U.N.C, 


worn engine they avoid a costly re-b 


BUT MANUFACTURERS of various types of 
engines and compressors have long fitted Cords as original 
equipment, after extensive tests in t! ywn research 
departments had proved that Cords nise wear in a 
new engine, and also considerably incr efficiency. 


IF THAT SOUNDS INTERESTING ¢o you, why not 
get into touch with us? We will tell y | you want to 
know about Cords, and gladly provid set, to your 
requirements, for you to test in your own way. 


CORD 


CORDS PISTON RING CO LTD 
906, Warrow Road, London, N.W.10 
Telephone: LADbroke 709) (3 
WE SHALL BE ON STAND 292 AT THE! 


COMMERCIAL MOTOR SHOW, SEPT. 21st—29th CHARLES RICHARDS & SONS LTD., Dariaston, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Derlasten." 
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The propeller shaft carries the power to ils 

final phase from which fast free-flowing move- 

ment results and in this respect Hardy Spicer 
propeller shafts and universal joints have proved 
their efficiency over and over again. Today, precision 
built Hardy Spicer equipment is standard on most 
British Cars. Replacement farts are available 


throughout the world. 


- ’ 


y ae 


UNIVERSAL JOINTS & PROPELLER SHAFTS 
= 


HARDY SPICER LIMITED - (A Birfield Company) - BIRCH ROAD . WITTON . 
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NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tan ery task. 
Permace} masking tape is u t leading 
manutacturer Here ar 


tapes —and their uses. 


Rover Car Co. Lad, 
The Use: Protecting 


tract hur 


tiv 
manutactut 

The Tape: Pern 
Self-Adhe p 
Unbleached 

Mash 

of ut 

clot 

Stantiy ard f 


urtae 


Hardoll Lad. 


ection 


A GUIDE TO PERFECTION 


brocpure beips eulde you 


, 
packavine tan 


examples 


PERMACE 


ADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISIONAL Depr. AE 


Gubwwon.Gohwwon (GT. BRITAIN) L UGH, BUCKS 





CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





[= and other lndustrtes 


A )) AMAL LTD., WITTON, BIRMINGHAM, 6 


alisy 





FASTER 
ASSEMBLY 


— WITH... 


7 HELI-COML 
SCREW THREAD INSERTS 


No fractional gains either; substantially faster and surer 
assembly is a certainty and here's why— 

Fit Heli-Coil! and reduce ber of fast required.” Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate ‘‘worrying’’ cover plates, etc. into position. 
Fit Heli-Coil! and reduce torque loading for same duty. Reduce 
the wall boss size, no c bore ded. Use lighter 
materials and improve thread strength 

Fit Heli-Coil! and have all the advantages of a polished, rolled, 
internal thread 

Please write for full information. 








ARMSTRONG PATENTS CO. LTD., BEVERLEY YORKSHIRE 


esr — 
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What's 
yours? 


If it’s a difficult non-ferrous casting — consult 
Birkett, Billington & Newton. Above is an example 
of what they can do. Itis one of a pair of housings 
for the driving shaft of an independently sprung 


wheel. To withstand severe shocks and stresses 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


it was cast in high tensile manganese bronze and 
in phosphor-bronze, gun-metal, aluminium 


then precision-machined. bronze, manganese-hronze and light alloys 


Precision-machined bhushes and hearings 


Birkett, Billington & Newton have the facilities Specialists in high-tensile aluminium bronze 
castings, centrifugal-cast wheel blanks, and 


and knowledge to solve your non-ferrous casting 
chill-cast rods and tubes 


problems—-however difficult. 


One of Britain’s 
Largest 
NON-FERROUS 


Foundries 





T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: HANLEY, Phone: Stoke on-Trent 221845 6:7. LONGPORT, Phone: Stoke on Trent 67303 
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For your production under way 

and for projects still under 
discussion, we can be very useful. 
Bring us in at the design stage and 

we can probably suggest improve- 
ments or economies; obviate snags 
before they hold up production. We 
believe in co-operation. Not only does 
it help you—but it helps us to do a 
better job for you. And when it comes 
to capacity, we can probably meet 
your entire programme — and arrange 
deliveries to suit your requirements, 


Under strict laboratory control at every stage 
VM alle able 


of production, our Blackhear 
se limit 


Iron Castings are made to su 
accuracy that castings are invariably 
ready for immediate us ustomers’ 
machining jigs. Thi kes an 
immediate saving in materval, time 


and labour ° 


Thy 


ast 


now CO BROS: LTD 


OLDBURY, Nr. BIRMINGHAM. Tel. BROadwell 1631-2 








Model W/4P 


PRESS 
WELDER 





The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 
car door pads (which it can do ata rate exceeding 
two door-pads per minute). car seats and other 
upholstery tasks, It is without doubt the fastest 
acting and most efficient press of its type available, 
Special versions of this press can be made to order, 
The RADYNE range of Plastic Sheet Welding Equip- 
ments includes models to suit all requirements. 
Write for full particulars to Dept. 4W. 


radio heaters Itd 


wohkhingham berks 





lm 


r 


8 BRAKES! 


=. NEW PROGRESSIVE 
DUAL CONTROL VALVE 


FOR TRAILER BRAKES 


A working model can be viewed on 


- 
i 


mre 


on n$ion 4 
ee NN 
/ “+ 
l/ "hi 


ae “eg 
\ Ai ay our Stand No. 395 at the Commer 
yy Z cial Motor Show, 21-29th Sept. 


Sg" FEENY & JOHNSON LTD 


ve 134-136 Ealing Road, Wembley, Middlesex 
Tel; WEMbley 4801-2 Grome: FEEJOHN, WEMBLEY 





ved 


264 GB 


In 


Pioneer Oil Seals have been specified by some of 
the largest and leading organisations in the 
country because they have withstood every seal 
ing test with lubricants, chemicals and gases as 
well as being completely effective against dirt, 


class 
company 


water or any foreign matter 


PIONEER ::.:;: PLEASE 


Write for your free copies of the PIONEER OCILSEALING & MOULDING CO. LTD. 


Oo Ring 


Cotologue. Engineers and 
Designers find both publicoviens 
indispensable 


Handbook and the Pioneer 
A DIVISION OF j. H. PENNER & CO. LTD. 


Factory & Head Office 
Cottontree Works, Colne, Lancs. Tel: Wycoller 411/2 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


bli fig 


reewtsrner GCGLAGETH - 
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If you use aluminium tubes because they 


cost less and do the job just as well, 





es _ — you can save still further by using 
Economising on Economy ELLAY aluminium tubes. We can supply 
light alloy tubes of consistent quality 
and dimensions at prices which will 


agreeably surprise you. 


Our output of products for the Automobile Industry includes: 


Tubes for the transmission of fuel, lubricating 
oils, brake fluids or water in brass, copper or 


aluminium, Sizes range from 3/64’ to 
5/8 o.d., from 3/32° to 20’ 0’ lengths and from 0.006’ E LLAY 
to 0.064’ wall thickness. 
Precision fabricated tubular produ n non-ferrous metals to Y @S 


customers’ specifications 
LTD. 





ELLAY TUBES LIMITED, Cox Green Works, Maidenhead, Berks. Tel: Maidenhead 3303 


MEKELIT 
otanto = One > JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 


or wall, bench or machine mounting. Catalogue sent free on request 


28. STATION RD, ACOCKS GREEN lephon MEK-ELEK Engineerin Ltd. 
B ‘ R M i | G HAM 27. = 7 17, Western Road camo 4 Surrey "ort 








wit “of 


PLANT HIRE SERVICE 


























W. ©. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5.W.8. Telephome: MACaulay 2233 (6 Lines) 
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Words 
that 
aT Y 
weight 


The reputation of 
Dynamo & Motor Repairs, Ltd., 


stands high among the industri! 


; 


serve, It is significant that, in their 


ht the vital importance of 


Significant, too, that for their large and varied solder require- 
ments they rely on the quality and purity of Enthoven products. 


ENTHOVEN sets encoucrs 


Enthoven Solders Led., 89 Upper Thames Street, Lor 
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CLASSIFIED ADVERTISEMENTS 


RATE 44 * word, minimum 4 Each 

arged seperately, Box number 

- — i Advertisements for the 

October, 1946, issue should be to hand 

not later than first post 24th September. Neo 
responsibility accepted for errors 





INDUSTRIAL FILM SERVICE 
Vy! offer all facilities for the showing an 
distribution of business and industrial fils 
to specialized audiences 
pelos TION equipment and operator 
ra d for showings in any As yart of the count 
shall be pleased to vise on all 
of the production and distributior 
documentaries and sales filme 
| ALEIGH Film Displays 


Nonesuch Waik, Cheam 


aepe 


“Raleigh Hou 
Surrey { 


PATENTS 
ue Proprictor of British Patent No. $774 
entitled “Improvements in Spring Suspensi 
for Vehicles ofiers same for Rosase or othe 
wise to ensure ifs practical workin in 
Hritain Enquiries to Singer, Stern h {arlberg 
Chrysler Bulle ling, New York 17, N.Y U.S.A 
‘ 


Crea 


4 hie Proprietors of British Patent No. 691 
lated the 29th September, 1950, relating 
Improvements in or relating to Braking Device 

partioularly for Power Vehicles are desirou 
entering into an arrangement, by way of a lice 
or otherwise, in rearonable terms, for the pur 
of exploiting the above Patent and ensuring 
practical working in Great Britain 

AV enquiries to be addressed to 


COMPANY Bridg 
Lond 


| LRON ROGERS & 
House, 181 Queen Victoria Street 
RCA 


SERVICES OFFERED 
Office Capacit 

anical and Production 
Machines and Projects 
53 Victoria Street, Londen 
5444 


available for Mae 


Enginecring Specia 
orris Brothers Lid 
SW.l lel Abt 


| ESIGN 


SITUATIONS VACANT 
( | AMBIA Working Manager to tun 
4 for Austin distributors in Bathurst, Capat 
of overhauling and = servicing petrol § engin 
vehicles with African labour only Month 
alary 4 to £85 according to experience l 
years’ tour with four months’ paid leave Fr 
passage, furnished quarters and medical attenti 
Write full details of experience 


(jarag 


Box 3520 
Lingineer {« 


Mechani 


Automobile 


Te HNICAI Instructor 
required by the 
( ‘OVERNMENT of th 
Nigeria on contract for two tours of | 
months Salary scale (including Inducement 
Addition) £810, rising to £1,386 a year, Resettl 
ment grant at rate of £100-£150 a year QOutt 
allowance {£60 Free passages for officer ar 
wile Assistance towards children’s passage 
grant up to £150 annually towards maintenan 
in U.K. Liberal leave on full salary, Candidat 
must have served a full apprenticeship to mo 
cnginestne and be experienced tradesmen, 1! 
must hold a C. and G. Pinal Cert. or equivale 
qualification Write to the Crown Agent 
Millbank, London, 8.W.1 State age, name 
block letters, full qualifications and experien 
und quote: M2A/41896/AM { 


Motor 


Kastern Region 


()' ALIFIED Engineer with leaning tows 
physics required for the development of ¢ 
spraying equipment for the applicati 
plastics Substantial salary 
Location, North-West Lond 
Automobile Engineer | 


types of 
of metals and 
superannuation 
fox 3738, c/o 
Te HNICAL, Sales A vacancy exists fc 

individual experienced in commercial 
design and construction, and preferably " 
commercial experience to 6—rhandle 
Sales Matter with a Company pr 
ducing specialized type of , Wheel. 
vehicles and tractors Suitable yplicant 
be well educated and able to bul d up a 
department in small but growing organizati 
lop rate salary according to qualifications « 
abilities 

PPLY 
43% and past positions held 
Douglas All Wheel-Drive 
Lan lewkesbury Road 


vehi 


sore 


l echnical 


giving full details in writing of pr« 
to Managing Direct 
Vehicles king lite 

Cheltenham ‘ 


Po Wiket-taael,! 


Gil Crckp't 
shook tangts 
from tg fe /O" 


SITUATIONS VACANT 
Company, undergoing large expansion, has 
vacancy in ite Head Office in London for a 
red mechanical engineer having good 
in the repair and maintenance of road 
Experimental ot development experience 
very desirabie. Applicants must be under 
be interested in technical sales activities 
ommencing salary Pension Scheme and 
suran Applications, giving full details 
erstonal particulars, experience and salary 
ments, to Box 4852 c/o Automobile 
quoting ref. Af 16 {$223 


PORTUNITY for qualified Engineer as 
ssistant Managing Director of small but 
ling Company situated in the Provinces 

to 40 years and preferably with know 

# commercial :ehicle design Successful 
late would have the opportunity of taking 
ntrol of Design, Production and Sales 
haring and possibility of purchasing shares 
te Limited Company could arise at a 
late Top rate salary aceneeing to age and 
ations Box 5853 © Automobile 
(5224 


i [herds no parallel to 
Gin isBAR vo 


Made to customer's 
specification in any 
quantity 


For precision parts 
from the bar in any 
metal, particularly 
those which are not 
produced by the 
cold head or roll 
threaded process 

consult the 
specialist machinists. 


PRECISION 
PARTS /7 
the BAR 4y 


MXC 


M.C.L. & REPETITION LTD 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 





COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 
Bridge Road 
LONDON, 5.£.1 


imperial Works, Tewer 


Telephone: HOP 1784 





SITUATIONS VACANT 

[DESIGNERS are required in the Drawing 
Office of the Research Department of a well 
Midlands The work is 
chiefly concerned with 
high tlormance Internal Combustion Engines 
and echanical Developments connected with 
Automation, Box 3982, c/o Automobile Engineer 
(5526 


established firm in the 
interesting and varied, 


| pa VELOPMENT Engineers of Graduate or 

H.N.C. standard are required for work on 
Small LC. engines in the Research Department 
of a well-established firm in the Midlands The 
work is interesting and varied, with excellent 
prospects for the right man Box 3983, c/o 
Automobile Engineer {552 


TUITION 
Te SHNICAL Training in Automobile Engin 
eering Practical home-study courses con 
ducted by post. Exam. courses for Inst.Mech.E 
(Automobile Div etc Write for free book 
International Correspondence Schools Ltd., Dept 
CL.46, Kingsway lenibe Wc2 {5216 


BOOKS 

A BACS or Nomograms. By A. Giet Trans 

lated from the French by H. D. Phippen and 

W. Head. Most engineers have made use of 
nomograms at some time in their careers, and 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables 
It is fair to say, however, thet only a small 
proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively small 
literature on the subject is written for mathe 
maticians and is extremely difficult for the 
practical engineer to comprehend This book is 
essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nonogram, but shows how even those without 
highly specialized mathematical knowledge may 
construct their own charts 35s. Od. net From 
all bookseilers By post 35s. 10d From the 
publishers: life & Sons Ltd., Dorset House 
Stamford Street, London, §.E.1 


NDUSTRIAL Brazing By H. R. Brooker 

and E. V. Beatson, B.Sc./Eng A.M.LE.E 
Ihe firet full-length study of this subject. Covers 
n detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction, 35s. net from all 
booksellers. By post 36s. Sd. from The Publishing 
Dept., Dorset House, Stamford St., London 


SE1 


QE RVICING Guide to British Motor Vehicles 

Vol. IIL. Presents in a standardized form for 
easy reference servicing and maintenance infor 
mation, data, sectional arrangement drawings and 
diagrams on many British cars, commercial 
vehicles and tractors from 1953 to 1955, arranged 
by makes and fully indexed Includes an 
illustrated glossary of terms used and a list of 
alternative part names, a collection of useful and 
unusual conversion tables is given as an appendix 
50s. Od. net. By post 52s. Od. Vol. Il covers 
many popular 1951-52 British models, the 
information being presented in the same style as 
in Volume III. 428. Od. met. 448. Od. by post 
Supplies of Vol. I are still available, containing 
details of 52 post-war British cars, commercial 
vehicles and tractors 63s. Od. net By post 
65s. 6d. Available from all booksellers or direct 
from Trader Publishing Co. Ltd., Dorset House 
Stamford St., London, §.E.1 


UTOMOBILE Efficiency: Maintaining Per 

formance with Electrical Test Equipment. By 
E. T. Lawson Helme, A.M.A.E.1 LM 
Intended for managers and operatives in the 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning and 
maintenance department, supported by compre 
hensive electrical service The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle clectrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser 
vice, end such matters as publicity methods 
charges, operating an economical schedule of 
work, etc., are all covered in detail. 10s. 6d. net 
from all booksellers. iis. ld. by post from The 
Publishin evr. Dorset House, Stamford St, 
London, te 


Write for DATA SHEETS to Dept. A! 
ANDERTON SPRINGS LTO BINGLEY 
Phonme: Bingley 2388, 2351 & 
Graeme Ciretios « A ngiey 
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SERVICE TO INDUSTRY 
TAILOR-MADE CUTTING OILS 


FOR ALL MATERIALS AND OPERATIONS 
FROM GENERAL REPETITION WORK 
TO AERO WORK ON NIMONICS 


The way toimproved management-labour 
relationship 


@ Top machine productivity rate 
@ Uninterrupted flow output 
@ Mirror finish, fewer operations 


@ Reduced tool and labour costs 


PRECISION @ Low inspection rejects 


AMBER 


IN OIL Full details appear in our fully illustrated 
Operation Manual. Free to Machine Shop 


AMBER OILS LIMITED Executives. Send for your copy to-day 
11a Albemarle St., London, W.1 


Telephone: Mayfair 6161 


Works : 
LONDON & WOLVERHAMPTON Unique in Conception—Unique in Process.Unique in Performance 
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WIRE | HARDY SPICER LIMITED 


THREAD INS T The Research Department of the above 
Company, which is located in the new factory 
in Chester Road, Birmingham, is now to be 
considerably extended and applications from 
suitably qualified people are invited for the 
following positions 
ASSISTANT RESEARCH ENGINEER 
Membership of a professional engineering 
body is desirable together with a wide experi 
ence of research in the automobile engineering 
trade. Experience in organising the work of a 
research department will be of value 
rTECHNICIANS 
The holding of a Higher National Certificate 
in Mechanical or EHiectrical Engineering is 
essential, together with wide experience on 
development work including both rig and 
road testing 
DRAUGHTSMEN 
A Higher National Certificate in Mechanical 
FO R N EW DESIG N S Engineering is necessary together with the 
ability to work on the design of prototypes 
A N D S A L VA G fb test rigs and equipment 
SECRETARY 
CROSS MFG. CO. (1938) LTD. 5 well qualified shorthand typist with 
msiderable experience of technical and 
onfidential work and the ability to undertake 


COMBE DOWN ’ BATH | all the norma! duties of a confidential secretary 


Tel COMBE DOWN 2355/6 to a temior executive 





London County Council 
PADDINGTON TECHNICAL COLLEGE 
Saltram Crescent, W.9. 

Tel. LADbroke 1341-4 


DAY AND EVENING CLASSES 
Engineering and Science Classes 
Mechanical, Electrical, Machine Shop 
and Motor Vehicle Engineering 
Electrical Installation, Electrical Tech 
nicians’ Work, Gas Fitting Heating 
and Ventilating, Industrial Admini 
stration, Medical and Science Labora 
tory Technicians Work, Post Office 

Engineering, Welding 

Womens Classe 
Cookery and Catering, Dressmaking 
Millinery, Flower Making, Ladies 
Tailoring, Nursery Nursing, Soft 
Furnishing Cover Cutting 
Prospectu pplication to the Act 
P HO WAR a] (Eng .) Hons 
AMA Mech Ef 

Enrolment 

Day Classes 10.14 Sept. 9-30-12 noon 
Evening Classes 17-21 Sept. 60-60 p.m 
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All the above appointments will be weil 
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remunerated and carry staff status, pensions 
and life assurance rights and later participation a a ae a ~ —_ eee ae mae 
1 a shareholding scheme 
Applications will be treated in strict nf JENSEN MOTORS | IMI I ED 
dence, should give full details and should be 
addressed t ! 
The Personnel Manager require 
HARDY SPICER LIMITED 


Birch Road, Witton, Birmingham, 6 & 
Draughtomen 
for Chassis Design Work. 


Jackson-Bradwell Stectronic \ Applicant € previous experience 
BALANCING MACHINES in tins field of engines g should apply in 
afford speed with accuracy writing, stating age, experience, qualifica 
Full details of models available 
and applications, from 


JACKSON & BRADWELL LTD 


31, Paradise Sc., Birminghar MiDiand 4770 





WES I BROMY oF 














tions, and salar equir. d ti 
JENSEN MOTORS LTD 
WEST BROMWICH, STAFPS 














Samuel Marsden & Son Ltd. Ard 1765. 
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Sprin 
thou, be luely too / 


A Lewis spring is always fighting fit, on top of it's 
form, ready to meet resistance by night 

or by day. For lots of technical data you should 
send 2/6d. for our 40-page manual 


just the thing for your design department. 





Y LEAVE /T TQ 


LUIS 


THE LEWIS SPRING CO. tTe. RESILIENT WORKS ° REDDITCH sp “rhe REDDITCH 


Telephone 20/1/2 PRESSWORK, WIRE FORMS 
London Office: 122 High Holborn, W.C.1 Telephone; Holborn 7470 and 7479 ase ee gap 
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A Brave Front... 


The very prominence of the grille and its importance as a 
dominant feature of motor-car styling, demands an 
attractive well-balanced design in harmony with the general 
body lines. Any motif or decorative detail must be 
clearly-defined, and the finish smooth and impeccable. 

With the further requirements of strength 

and economy, the obvious means of production 


is by die casting in MAZAK., 


MIAZAN IS 





(fovensar Susrm2) 


‘UK PEPIBER OF TH COMIOUIDATEO ZiNC CORPORATION LITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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AUTOMOBILE SEPTEMBER 1956 
ENGINEER 


with 


Birmal 


Air intake casing 

for the Proteus engine 

By courtesy of The Briatol 
Acroplane Company Limited, 


You get more than a casting from 


This is a casting. A very exclusive casting. Its life-—in flying 
hours—is far more certain than the life of any human being. 
How is such certainty attained? Where does it begin’ Surely 
with the materials used, and with the men who fashion them / 
It begins with accuracy, consistency and foundry ‘know-how 

Where light alloy castings for the Aircraft Industry ar 


concerned, it is not too much to say that certainty begins with 


Birmal. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





